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28  January  1983 
File  No.  5072 

The  Beacon  Companies 
One  Post  Office  Square 
Boston,  Massachusetts   02109 

Attention:   Dr.  James  M.  Becker 

Subject:     Proposed  Rowes/Fosters  Wharf  Development 
Boston,  Massachusetts 

Gentlemen: 

We  are  pleased  to  submit  herewith  this  report  summarizing 
geotechnical  engineering  studies  for  your  use  in  planning 
the  proposed  development  of  the  Rowes/Fosters  Wharf  site. 
Bearing  in  mind  that  available  information  on  site  and 
subsurface  conditions  is  very  limited,  this  study  of 
probable  site  preparation  and  foundation  construction 
requirements  is  very  preliminary.   An  extensive  field 
investigation  and  further  engineering  studies  will  be 
necessary  in  conjunction  with  final  design. 

Based  on  the  layout  of  the  development  which  has  been 
provided  by  you  and  Skidmore,  Owings  and  Merrill  (Architect), 
a  general  concept  of  the  foundation  design  system  and 
associated  construction  program  has  been  established.   In 
addition,  an  estimate  of  "premium"  construction  costs 
associated  with  the  geotechnical  aspects  of  your  proposed 
development  is  included. 

Thank  you  for  the  opportunity  to  undertake  this  study.   If 
you  have  any  questions  or  require  additional  information, 
please  do  not  hesitate  to  contact  us. 


Sincerely  yours, 
HALEY  &  ALDRICH, 


INC. 


Charles  R.  Nickerson 
Staff  Engineer 


Edmund  G.'  Johnson 
Senior  Vice  President 
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INTRODUCTION 


1-01.   GENERAL 

This  report  presents  the  results  of  evaluations  of  the 
geotechnical  aspects  of  designing  and  constructing  the 
proposed  development  as  planned  by  The  Beacon  Companies. 
The  waterfront  parcel,  which  is  located  immediately  east  of 
Atlantic  Avenue  and  south  of  the  Harbor  Towers  Complex  in 
Boston,  is  shown  on  the  Project  Locus,  Figure  1.   These 
evaluations  have  included  an  assessment  of  the  factors 
affecting  site  preparation,  foundation  design  and  proposed 
construction,  as  well  as  a  determination  of  "premium" 
foundation  costs  related  to  development  at  the  subject 
site. 

During  the  course  of  this  work,  The  Beacon  Companies  (TBC) 
and  Skidmore,  Owings  and  Merrill  (SOM),  Architect,  have 
provided  the  design  concept  and  layout  of  the  above-ground 
facilities  plus  below-ground  parking  requirements.   Based  on 
this  information,  Haley  &  Aldrich,  Inc.  (H&A)  has  provided 
preliminary  recommendations  and  criteria  for  building 
foundation  systems.   Subsequent  changes  to  the  project 
design  have  been  made  to  accommodate  the  constraints  of  both 
the  site  and  proposed  development  as  they  were  identified. 

The  anticipated  subsurface  conditions  on  this  site  will 
present  a  variety  of  obstacles  to  construction.   However,  it 
is  considered  that  with  proper  design  and  construction 
procedures,  the  proposed  development  of  the  waterfront  land 
is  technically  feasible. 


1-02.   AUTHORIZATION 

Geotechnical  services  for  final  stage  design  and  develop- 
ment proposal  purposes  were  conducted  in  accordance  with 
the  request  of  Ms.  Carol  Gladstone  on  23  November  1982,  and 
subsequent  meeting  and  telephone  discussions. 
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1-03.   LIMITATIONS 

No  subsurface  investigations  have  been  made  to  date  for  this 
project.   The  analyses  and  conclusions  presented  in  this 
report  are  based,  in  part,  on  the  site  and  subsurface  condi- 
tions as  inferred  from  very  limited  available  data.   Varia- 
tions between  site  and  subsurface  conditions  as  presently 
interpreted  and  as  disclosed  by  future  explorations  should 
be  anticipated.   The  nature  and  extent  of  these  variations 
may  not  become  evident  until  construction.   If  during  future 
studies  such  variations  then  appear  evident,  it  will  be 
necessary  to  re-evaluate  the  conclusions  made  in  this 
report . 

In  the  event  that  changes  in  the  nature,  design,  geometry  or 
site  location  of  the  proposed  Rowes/Fosters  Wharf  development 
are  made,  the  interpretations  and  conclusions  contained  in 
this  report  shall  not  be  considered  valid  unless  the  changes 
are  reviewed  by  Haley  &  Aldrich,  Inc.  and  the  conclusions  of 
this  report  are  modified  or  verified  in  writing. 

This  report  has  been  prepared  for  the  exclusive  use  of  The 
Beacon  Companies  for  specific  application  to  their  proposed 
development  of  Rowes/Fosters  Wharf  in  accordance  with 
generally  accepted  soil  and  foundation  engineering  practices. 
No  other  warranty,  expressed  or  implied,  is  made. 


1-04.   SUPPLEMENTAL  INFORMATION 

In  July  1982  a  report  was  prepared  by  H&A  entitled,  "Geo- 
technical  Data  Report,  Summarizing  Available  Subsurface 
Information,  Rowes  and  Fosters  Wharves,  Atlantic  Avenue, 
Boston,  Massachusetts".   Subsequently,  H&A  was  engaged  to 
undertake  engineering  evaluations  and  "premium"  cost 
studies  with  specific  application  to  the  proposed  develop- 
ment by  TBC:  the  results  were  presented  in  a  letter  dated  6 
January  1983.   Pertinent  information  presented  in  the 
above-noted  report  and  letter  have  been  included  in  this 
report . 


1-05.   ELEVATION  DATUM 

Elevations  used  in  this  report  are  in  feet  and  referenced  to 
the  Boston  City  Base  datum,  wherein  El.  0.0  is  5.65  ft. 
below  National  Geodetic  Vertical  Datum,  (USC&GS  MSL  of 
1929). 
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II.   SITE  AND  SUBSURFACE  CONDITIONS 

2-01.   GENERAL 

Readily  available  information  concerning  subsurface  soil  and 
rock  conditions  at  Rowes/Fosters  Wharf  are  summarized 
herein.   The  locations  of  test  borings  from  five  sources  are 
shown  on  Figure  2.   The  logs  of  these  explorations  are 
included  in  Appendix  A,  and  pertinent  data  are  summarized  in 
Table  I.   Finally,  data  concerning  tide  levels  at  Common- 
wealth Pier  in  Boston,  including  the  frequency  of  occurrence 
of  high  storm  tides,  are  summarized  in  Table  II. 

2-02.   SITE  CONDITIONS 

Surface  conditions  at  the  site  consist  of  asphalt-paved 
parking  areas;  wood,  steel,  granite  and  concrete  masonry 
seawall  bulkheads  of  unknown  depth  and  conditions:  de- 
teriorated wood  pile-supported  deck  structures  inboard  of 
the  bulkheads;  and  wood  pile-supported  marginal  wharves, 
sections  of  which  are  in  poor  condition  or  non-existent. 
The  seawall  bulkhead  exists  along  most  of  the  water's 
edge  irregularly  traversing  the  site  as  indicated  on  Figure 
2.   Additional  old  bulkhead  walls  may  also  be  buried  within 
the  filled  land  area.   Beneath  the  pile-supported  deck 
structures,  voids  are  typically  present.   At  one  location, 
at  the  northwest  corner  of  the  site,  a  void  of  up  to  14  feet 
was  measured. 

The  ground  surface  varies  from  approximately  El.  19  at 
Atlantic  Avenue,  down  to  about  El.  15  along  the  bulkhead 
areas.   The  water  depth  within  previously  dredged  boat  slips 
and  outboard  of  the  bulkhead,  in  general,  is  not  known. 

2-03.   SUBSURFACE  CONDITIONS 

Test  boring  information  from  four  H&A  projects  located 
adjacent  to  the  site  was  assembled  from  the  files.   Logs  of 
three  1973  borings  within  or  immediately  adjacent  to 
the  site  were  obtained  from  the  Boston  Redevelopment  Authority, 
The  locations  of  explorations  from  these  five  sources  are 
shown  on  Figure  2,  and  boring  logs  are  included  in  Appendix  A. 
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Published  subsurface  information  compiled  by  the  Boston 
Society  of  Civil  Engineers  (BSCE)  include  test  borings  on 
the  site.   However,  the  BSCE  logs  or  locations  are  believed 
to  be  in  error.   The  subsurface  data  do  not  compare  with  the 
more  recent  H&A  project  data.   Therefore,  the  BSCE  logs  are 
not  included  herein. 

Based  upon  the  available  subsurface  information,  subsoils 
overlying  bedrock  include  the  following  major  strata: 

•  Miscellaneous  Fill 

•  Organic  Silt  and  Peat 

•  Clay 

•  Glacial  Till 

The  above  sequence  reflects  the  mode  of  deposition  of  the 
soils.   One  or  more  of  the  units  may  be  absent  at  specific 
locations  within  the  site  area. 

The  various  strata  encountered  are  discussed  below  in 
reverse  order.   The  relationship  of  these  materials  and 
detailed  descriptions  are  shown  on  the  test  boring  logs 
included  in  Appendix  A.   A  summary  of  pertinent  test  boring 
information  in  the  area  is  included  in  Table  I. 

Bedrock .   The  bedrock  underlying  the  site  is  known  locally 
as  Cambridge  Argillite.   The  rock  consists  of  weathered, 
soft  to  moderately  hard,  fractured,  gray  amorphous  Argillite. 

Glacial  Till.   The  advance  of  the  glacial  ice  sheets  over 
the  New  England  area  during  the  Pleistocene  Epoch  resulted  in 
the  deposition  of  an  unsorted  mixture  of  clayey  sand  and 
gravel,  typically  referred  to  as  glacial  till,  which  was 
deposited  over  the  bedrock  surface.   Numerous  cobbles  and 
boulders  have  been  found  to  exist  within  this  layer.   The 
glacial  till  in  this  area  is  believed  to  be  associated  with 
the  Fort  Hill  drumlin  located  to  the  west  of  the  site. 

Clay .   Following  the  retreat  of  the  glacial  ice  sheet  and  a 
rise  in  sea  level  which  inundated  the  site,  fine  grained 
materials  were  deposited.   These  materials  settled  out  of 
suspension  from  meltwater  streams  to  form  the  clay  or  marine 
deposits.   The  clay  deposit  consists  of  stiff  to  very  stiff, 
yellow-brown  silty  clay  grading  with  depth  to  stiff  or 
medium  stiff,  gray  silty  clay.   Occasional  sand  lenses  or 
sand  seams  are  encountered  within  the  stratum. 
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At  some  of  the  borings,  a  thin  layer  of  sand  was  observed  to 
overlie  the  clay  deposit,  but  the  data  did  not  indicate  that 
it  was  continuous  over  the  site  area. 

Organic  Silt  and  Peat.   Following  depositon  of  the  clay 
soils  during  the  glacial  age,  two  different  types  of  organic 
deposits  formed  throughout  the  harbor  area: 

•  Organic  silt  with  shells,  deposited  in  salt  water  by 
tidal  action. 

•  Salt  marsh  peat,  which  accumulated  along  the  shore 
line  of  a  slowly  rising  sea. 

It  is  probable  that  the  upper  surface  of  the  organic  deposits 
was  previously  higher  than  that  encountered  in  the  available 
borings.   This  is  attributable  to  compression  and  displacement 
under  the  weight  of  the  overlying  fill  and  possible  removal 
during  dredging  for  development  of  the  harbor  area. 

Miscellaneous  Fill.   With  development  of  the  harbor  area 
during  and  following  17th  century,  many  waterfront  structures 
were  built  out  into  the  harbor.   The  shoreline  once  ran 
approximately  parallel  to  and  east  of  Atlantic  Avenue,  which 
is  indicated  on  Figure  2  as  the  Primitive  Low  Water  Line. 

The  site  area  has  been  partially  filled  during  the  develop- 
ment of  harbor-related  facilities.   The  fill  consists  of  an 
unsorted  mixture  of  sand,  gravel,  silt,  clay,  wood,  brick, 
glass,  granite  blocks,  etc.   Numerous  wood  piles  which 
supported  wharves  and  old  structures  can  be  expected  to 
occur  in  the  filled  areas. 

2-04.   GROUNDWATER  CONDITIONS 

Water  levels  encountered  in  the  test  borings  are  given  on 
the  boring  logs  presented  in  Appendix  A.   The  water  levels 
measured  in  the  test  borings  indicate  that  groundwater 
fluctuates  with  the  mean  tide  level  in  Boston  Harbor, 
typically  ranging  between  El.  1.0  and  10.5.   An  extreme 
storm  high  tide  of  El.  15.65  was  recorded  in  February  1978. 
A  summary  of  tide  levels  at  Commonwealth  Pier  is  presented 
in  Table  II. 
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III.   FOUNDATION  REQUIREMENTS  FOR  STRUCTURES 

3-01.   GENERAL 

The  available  subsurface  information  indicates  that  near- 
surface  conditions  can  best  be  described  as  "complex",  due 
to  the  past  dredging,  filling,  and  wharf  and  building 
construction  at  this  site.   With  reference  to  Figure  3,  the 
contours  of  the  top  of  inorganic  soil,  as  inferred  from 
available  borings,  are  shown.   The  top  of  inorganic  soils 
varies  from  about  El.  +4  along  Atlantic  Avenue  to  El.  -15 
along  the  northeastern  limits  of  the  property,  beneath 
Boston  Harbor.   In  general,  moderately  good  bearing  soils 
are  believed  to  underlie  the  miscellaneous  fill  and  soft 
organic  soils  throughout  the  site  at  relatively  shallow 
depths,  except  where  dredging  has  occurred  within  present  or 
former  boat  slips.   The  natural  inorganic  soils,  as  described 
in  the  available  boring  logs,  vary  from  medium  stiff  clays 
to  dense  granular  soils  and  glacial  till.   Bedrock  is 
probably  below  El.  -70,  within  the  limits  of  the  site. 

Proposed  construction  and  existing  site  conditions,  as 
presently  understood,  are  shown  on  Figure  4.   Ultimately,  it 
will  be  important  to  define  the  extent  of  existing  below- 
grade  structures,  i.e.,  granite  walls,  building  foundations, 
utilities,  and  other  anomalies  which  may  exist.   In  addition, 
the  level  of  suitable  bearing  soils  must  also  be  further 
defined.   It  is  anticipated  that  an  extensive  design-phase 
subsurface  exploration  program  will  be  needed  in  order  to 
determine  specific  conditions  and  to  obtain  samples  for 
testing. 

3-02.   TOWER  STRUCTURES  ALONG  ATLANTIC  AVENUE 

As  part  of  the  proposed  development,  two  mixed-use  struc- 
tures ranging  from  7  to  20  stories  in  height  with  a  common 
three-level  below-grade  parking  garage,  will  be  located 
along  Atlantic  Avenue.   The  lowest  level  of  parking  beneath 
these  structures  would  be  approximately  26  ft.  below  existing 
street  level.   It  appears  that  the  soils  at  and  below  this 
level  have  adequate  strength  such  that  the  building  can  be 
supported  directly  on  a  reinforced  concrete  mat  foundation. 
A  mat  thickness  of  approximately  5  to  6  ft.  will  be  required 
to  distribute  the  structural  loads. 
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Hydrostatic  uplift  forces  must  be  taken  into  consideration. 
It  is  recommended  that  all  below-grade  foundations  be 
designed  to  resist  a  maximum  hydrostatic  level  of  El.  16, 
plus  an  allowance  for  storm  wave  forces,  where  exposed.   It 
appears  that  permanent  soil  anchors,  or  tiedowns,  will  be 
required  in  low-level  sections  to  resist  these  hydrostatic 
uplift  forces.   The  design  of  the  soil  anchors  will  have  to 
be  consistent  with  the  structural  design  of  the  mat  to 
provide  a  compatible  foundation  system. 


3-03.   WHARF  STRUCTURES 

Three  bulkhead  wharf  structures,  consisting  of  residential 
buildings  and  an  adjacent  deck,  which  project  out  toward  the 
harbor  are  proposed  not  to  have  basements.   The  conceived 
lowest  structural  floor  level  is  at  El.  20  with  the  adjacent 
decks  at  El.  16.   Inasmuch  as  the  depth  to  natural  inorganic 
bearing  soils  extends  considerably  deeper,  these  portions 
must  be  supported  on  pile  foundations. 

The  piles  for  the  residential  buildings  must  be  designed  to 
penetrate  the  existing  miscellaneous  fill,  old  structures, 
organic  soils  and  open  water  to  bear  in  the  dense  inorganic, 
glacial  till  soils  at  a  depth  of  50  to  70  ft.  below  the 
structural  floor  level.   It  is  anticipated  that  a  typical 
pile  capacity  of  up  to  130  tons  can  be  achieved  for  a 
14-inch  square  prestressed  concrete  pile  unit.   Battered 
(inclined)  piles  will  be  included  to  account  for  lateral 
forces  imposed  by  wind  shear  and  the  marine  environment. 
Prior  to  installation  of  production  piles,  two  or  more  pile 
load  tests  will  be  required  to  satisfy  the  requirements  of 
the  Massachusetts  State  Building  Code. 

The  adjacent  deck  walkways  will  be  supported  on  treated 
timber  piles.   The  piles  will  bear  within  the  upper  5  to  10 
ft.  of  natural  inorganic  soil. 
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IV.   CONSTRUCTION  CONSIDERATIONS 


4-01.   GENERAL 

The  structural  condition  of  the  wood,  steel,  granite  and 
concrete  masonry  seawall  bulkheads  which  presently  retain 
existing  fills,  is  unknown  at  this  time.   Some  repair  and/or 
new  construction  will  probably  be  required.   Wooden  decks 
and  piles  in  water  areas  must  be  removed  to  low  water  level 
from  below  new  construction  to  eliminate  the  potential  fire 
hazard.   The  existing  piles  can  be  cut  off  rather  than 
pulled,  except  where  they  provide  obstructions  to  new 
construction . 

Currently,  H&A  is  providing  consulting  services  to  others  in 
connection  with  the  New  East  Side  Interceptor  -  North 
Branch.   In  the  vicinity  of  the  Rowes/Fosters  Wharf  site, 
the  planned  interceptor  work  consists  of  the  72-inch  inter- 
ceptor and  a  48-inch  reinforced  concrete  drain.   The  proposed 
alignment  of  these  two  items  would  locate  them  beneath  the 
existing  sidewalk  of  Atlantic  Avenue,  generally  running 
adjacent  and  outside  of  the  property  lines  for  the  subject 
site.   However,  the  alignment  of  the  48-inch  drain  line,  as 
presently  planned,  passes  out  toward  the  harbor  below  the 
easement  at  the  south  end  of  the  site.   The  layout  of  the 
proposed  development  has  been  modified  to  accommodate  the 
planned  interceptor  work  such  that  they  would  not  conflict 
with  one  another,  (See  Figure  4). 

A  typical  section  through  the  site  is  shown  on  Figure  5. 
This  section  indicates  the  completed  construction  as  proposed 
for  this  location. 


4-02.   TOWER  STRUCTURES  ALONG  ATLANTIC  AVENUE 

The  excavation  for  the  garage  substructure  will  be  retained 
by  an  earth  retention  system  installed  around  its  entire 
perimeter.   It  appears  that  a  continuous  interlocking  steel 
sheet  pile  system  will  be  required;  however,  where  penetra- 
tion into  dense  glacial  till  soils  is  not  practical,  the  use 
of  soldier  pile  and  lagging  may  be  necessary  below  the  toe 
of  the  steel  sheeting.   Sheeting  will  require  bracing  for 
support,  especially  along  Atlantic  Avenue,  so  as  to  adequately 
support  the  street,  sidewalk,  and  utilities.   Lateral  soil 
and  water  pressures  may  be  resisted  by  internal  bracing 
or  by  a  system  of  soil  anchors,  or  tiebacks. 
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Where  excavation  for  construction  is  carried  below  about  El. 
10,  dewatering  will  be  required.   It  can  probably  be  accom- 
plished by  open  pumping  within  the  excavation  by  a  nominal 
system  of  sump  pits.   The  excavation  must  be  dewatered  such 
that  the  piezometric  water  level  is  below  the  foundation 
bearing  surfaces  during  final  preparation  stages.   Pervious 
drainage  layers,  protected  by  filters,  must  be  placed  below 
mat  level  to  permit  the  continuation  of  dewatering  until 
there  is  sufficient  dead  weight  of  structure  to  resist 
uplift  pressures. 

Steel  sheet  piling  and  soldier  piles  may  encounter  obstruc- 
tions in  the  form  of  rubble,  buried  bulkhead  walls,  buried 
wood  piles  and  timbers,  and  other  foundation  remnants.   It 
is  probable  that  considerable  pre-excavation  with  a  backhoe 
will  be  required  before  sheeting  and  soldier  piles  can  be 
driven.   Also,  prior  to  installation  of  soil  anchors,  a 
determination  will  have  to  be  made  regarding  the  presence  of 
utilities  or  other  obstructions. 

The  existing  soils  at  subgrade  bearing  level  must  be  care- 
fully examined  by  the  Geotechnical  Engineer.   Field  tests 
will  be  made  to  confirm  that  the  bearing  capacity  is  con- 
sistent with  design  assumptions.   If  suitable  soils  are  not 
encountered,  it  may  be  necessary  to  over-excavate  and 
replace  with  compacted  fill  or  lean  concrete. 


4-03.   WHARF  STRUCTURES 

Pile  foundations  for  structural  floors  and  adjacent  decks 
will  probably  be  driven  from  the  surface  of  the  existing 
fill.   At  locations  over  water,  the  piles  may  be  driven  by 
barge-mounted  equipment  or  by  extending  a  platform,  or 
working  deck,  outward  from  shore  as  piles  are  completed. 
Similar  to  the  steel  sheet  piling  and  soldier  piles  for  the 
excavation  support  system,  the  bearing  piles  extending 
through  fill  may  also  encounter  obstructions  which  will 
require  pre-excavation  to  facilitate  installation. 
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4-04.   MARINA  FACILITIES 

Following  and  possibly  during  the  site  construction,  the 
areas  between  the  wharf  structures  will  be  excavated  to 
create  part  of  a  proposed  fifty-slip  marina.   These  areas 
will  be  bounded  by  existing  bulkhead  walls  where  maintained, 
walls  of  the  below-grade  parking  garage,  and  by  new  permanent 
bulkheads  constructed  to  support  the  existing  fill,  where 
present . 

It  should  be  anticipated,  for  development  purposes,  that 
construction  outboard  of  the  seawall,  especially  where  it 
involves  filling,  and  dredging  and  disposal  for  the  marinas, 
will  probably  require  permits  from  the  Corps  of  Engineers, 
various  agencies  of  the  Commonwealth  of  Massachusetts,  and 
the  City  of  Boston  Conservation  Commission. 
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FOUNDATION  CONSTRUCTION  COST  ESTIMATE 
AND  ASSESSMENT  OF  "PREMIUM"  COSTS 


5-01 


GENERAL 


As  discussed  previously,  site  and  subsurface  conditions  at 
the  Rowes/Fosters  Wharf  waterfront  parcel  are  complex.   In 
addition,  the  proximity  to  the  salt  water,  the  need  to 
design  for  extreme  tidal  variations  and  the  higher  costs 
associated  with  construction  of  portions  over  water  have 
been  taken  into  consideration  in  developing  estimates  of 
"premium"  costs  for  completing  the  proposed  foundation 
construction.   The  results  of  these  "premium"  cost  analyses 
are  presented  herein. 


5-02, 


FOUNDATION  CONSTRUCTION  COST  ESTIMATE 


As  part  of  the  geotechnical  engineering  studies  performed 
during  the  design  development  process,  components  of  the 
foundation  system  design  were  identified  and  approximate 
quantities  estimated.   This  work  was  based  on  the  proposed 
construction  as  well  as  the  site  and  subsurface  conditions 
as  presently  understood.   Construction  costs  associated  with 
components  requiring  site  and  earthwork  activities  were  then 
evaluated.   Unit  costs  were  estimated  from  the  following 
sources : 

•  "Building  Construction  Cost  Data  1982",  by  Robert 
Snow  Means  Company,  Inc.,  1981. 

•  Information  supplied  by  local  specialty  contractors. 

•  Previous  experience  of  H&A. 

Primary  components  of  the  foundation  system  design  were 
classified  and  grouped  into  separate  categories  to  complete 
an  estimate  of  construction  costs.   The  results  of  the  H&A 
cost  estimate  were  subsequently  reviewed  by  Beacon  Construc- 
tion Company,  Inc.  (BCC)  Adjustments,  primarily  to  unit 
costs  and  contingency  items,  were  discussed  and  made  where 
warranted . 


-11- 


5-03.   ASSESSMENT  OF  "PREMIUM"  COSTS 

The  Boston  Redevelopment  Authority  has  requested  that  an 
estimate  be  prepared  of  "premium"  costs  for  foundation 
construction  reflecting  those  costs  that  are  an  extra 
expense  because  of  this  development's  waterfront  location  as 
compared  to  the  cost  for  other  downtown  developments.   For 
the  purpose  of  cost  evaluations,  the  premium  cost  has  been 
defined  as  the  difference  between  the  estimated  site  prepara- 
tion and  construction  costs  for: 

1)  The  Rowes/Fosters  Wharf  waterfront  site,  and 

2)  An  urban  site  within  Boston  where  there  are  no 
significant  site  access  or  obstruction  problems, 
and  subsurface  conditions  are  such  that  the  same 
structures  can  bear  on  conventional  foundations. 

Another  condition  which  has  been  imposed  on  this  site  is  the 
fact  that  parking  must  be  provided  below  ground  surface. 
Some  of  the  costs  associated  with  this  have  also  been 
considered  a  "premium". 

Previous  to  the  studies  reported  herein,  BBC  completed  a 
cost  estimate  of  the  proposed  development  based  on  the 
initial  conceptual  design.   As  previously  described,  H&A  has 
now  performed  an  independent  estimate  of  the  geotechnical- 
related  aspects  of  the  proposed  development  which  was 
reviewed  with  BCC.   Based  on  mutual  discussions,  an  assess- 
ment of  premium  costs  has  been  made  in  accordance  with  the 
above  assumptions  and  is  presented  in  Table  III. 

The  information  presented  in  Table  III  reflects  "premium" 
costs  only  and  not  total  project  costs  for  the  given  items. 
Premium  costs  were  determined  by  separate  categories  as 
identified  and  described  in  the  first  column  of  Table  III, 
and  were  allocated  according  to  the  additional  categories 
designated  as  "subsurface",  "surface"  or  "other". 

It  should  be  noted  that  the  premiums  determined  do  not 
include  project  costs  attributable  to  extra  engineering  fees 
due  to  this  development's  waterfront  location.   These  items 
are  difficult  to  quantify  as  they  will  include  additional 
design,  engineering,  construction  and  site  monitoring  costs 
which  are  not  yet  well  defined. 
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VI.   SUMMARY 

6-01.   GENERAL 

A  preliminary  study  of  probable  site  preparation  and  founda- 
tion requirements  for  the  Rowes/Fosters  Wharf  site  has  been 
completed.   Based  upon  the  available  subsurface  information 
site  and  subsurface  conditions  are  considered  extremely 
complex,  primarily  because  of  past  dredging,  filling  and 
previous  wharf  and  building  construction.   Nevertheless, 
moderately  good  bearing  soils  which  should  provide  adequate 
foundation  support  for  the  proposed  structures,  are  believed 
to  underlie  the  site  at  nominal  depths. 

6-02.   CONCLUSIONS 

Summarized  below  are  guideline  criteria  for  probable  founda- 
tion design  and  construction  developed  for  use  in  project 
planning  purposes. 

•  The  tower  structures  with  three  levels  of  parking 
below-grade  located  along  the  Atlantic  Avenue  portion 
of  the  site,  may  be  supported  on  a  soil-bearing  mat 
foundation . 

•  The  wharf  structures  extending  outboard  towards 
Boston  Harbor  will  require  driven  pile  foundations. 

•  All  structures  must  be  designed  to  resist  hydrostatic 
uplift  pressures  and  waterproofed,  as  necessary,  for 
a  maximum  water  level  of  El.  16.0,  plus  effects 

of  wave  action  as  appropriate. 

•  Excavation  for  construction  carried  below-grade  will 
require  a  continuous  earth  retention  system,  adequately 
braced  to  resist  soil  and  full  hydrostatic  pressures. 
Excavations  below  about  El.  10  will  require  dewatering 
by  open  pumping  methods. 

•  An  estimate  of  "premium"  costs  for  foundation  con- 
struction due  to  the  development's  waterfront  location 
is  presented  in  Table  III. 
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An  extensive  subsurface  investigation  program  will  be 
required  to  further  determine  specific  information  on  site 
and  subsurface  conditions  needed  to  develop  final  foundation 
design  criteria.   This  subsurface  investigation  program  will 
probably  consist  of  test  pit  and  test  trench  excavations, 
test  borings  (both  on  land  and  over  water),  groundwater 
observation  wells  and  other  field  explorations.   In  addition, 
a  thorough  historical  reconnaissance  to  determine  the  limits 
and  extent  of  previous  site  buildings  and  construction  may 
also  be  warranted. 
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TABLE  II 
SUMMARY  OF  TIDE  LEVELS  IN  BOSTON  HARBOR 


DATUM 

WATER  LEVEL 

USC&GS  MEAN  SEA 
LEVEL  (1929)   (MSL) 

BOSTON  CITY  BASE 
(BCB) 

Mean  Low  Water 

Mean  Sea  Level  (1929) 

Mean  High  Water 

-4.59 
0.0 
4.89 

1.05 

5.65 

10.54 

Estimated  frequencies  of  occurrence  of  tide  levels  based  on 
Corps  of  Engineers'  data  are  as  follows: 


FREQUENCY  IN  YEARS 

MSL 

BCB 

10 

50 
100 

February  19  7  8  storm 

9.1 
10.0 
10.3 

10.0 

14.75 
15.65 
15.95 

15.65 

HALEY  &  ALDRICH,  INC. 

CAMBRIDGE,  MASSACHUSETTS 


TABLE  II 


Category  and  Description  of  Work 


1.  site  Clearing:   Demolition  and  disposal  of  buildings,  deck  structures 

and  piling;  removal  of  abandoned  utilities,  drainage  structures 
and  other  debris  located  inside  seawall  bulkhead  and  outside 
of  the  seawall  bulkhead  to  approximately  mean  low  water  level. 

2.  Seawall  Bulkhead:   Inspection  and  restoration  of  concrete  and  granite 

seawall  bulkhead  where  maintained,  construction  of  new  bulkhead 
where  necessary  and  removal  of  seawall  bulkhead  where  in  con- 
flict with  proposed  construction. 

3.  Earthwork:   Excavation  for  three  level  parking  garage  beneath  tower 

structures.   Includes  earth  retention  system  consisting  of 
steel  sheet  piling,  soldier  beams,  lagging. and  earth  anchors 
in  addition  to  provisions  for  dewatering  during  excavation  and 
initial  construction. 

4.  Foundation  for  Tower  Structure  and  Garage:   Mat  foundation  bearing  directly 

on  natural  inorganic  soils  and  foundation  walls.   Includes  water- 
proofing for  both  mat  and  walls,  earth  anchors  to  resist  hydro- 
static uplift  within  select  areas  and  backfill  around  the  founda- 
tion with  structural  fill  up  to  design  grade. 

5.  Garage  Structure :   see  note  (2). 

6 .  Wharf  Structures: 

A.  Residential  Buildings:   Precast  pile  supports  for  buildings  over  fill 

and  water  including  pile  caps,  tie-beams,  structural  slab  and 
water  proofing. 

B.  Adjacent  Deck:   Deck  supported  on  treated  timber  piles  primarily 
over  water  and  around  the  perimeter  of  the  residential  buildings, 
and  providing  access  to  the  pavilion  structure. 

7.  Utilities:   Includes  construction  of  a  double  slab  or  utility  gallery 

system  to  provide  support  and  protection  to  utility  lines  from 
damage  due  to  settlement  of  the  underlying  fill  where  present 
and/or  from  exposure  to  the  marine  environment. 


Allocation  of  Premium  Costs 


Subsurface     Surface      Other 


1,222,550 


3,195,770 


1,301,990 


400,430 


NOTES: 

(1)  In  constant  1983  dollars,  includes  18.4%  general  requirements,  over- 
head, fee  and  contingency. 

(2)  Haley  &  Aldrich,  Inc.  reviewed  design  concepts  and  provided  input 
on  the  subsurface  and  earthwork  related  aspects  of  this  category. 
The  costs  of  items  in  this  category  were  evaluated  by  Beacon 
Construction  Company,  Inc.  consistent  with  the  building  geometry 
and  constraints  applied  to  all  other  categories  with  no  resultant 
premium  costs  assessed.   Haley  s  Aldrich,  Inc.  did  not  prepare  a 
similar  evaluation  of  the  premium  cost  items  of  this  category. 


TOTALS 


683,400 


152,550 


6,556,260 


270,000 


690,000 


960,000 


250,000 


650,430 


Total  (1) 
Premium 
Cost 


400,430 


1,222,550 


3,195,770 


1,301,990 


953,400 


842,550 


250,000 


8,166,690 


ESTIMATE  OF  PREMIUM  COSTS 

PROPOSED  R0WES/FC3TERS  WHARF 
DEVELOPMENT 

BOSTON,  MASSATHUSETTS 
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TABLE    III 


FIGURES 
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PROJECT  LOCUS 

U.S.G.S.   QUADRANGLE 
(i  nil  BOSTON   SOUTH,   MA 

I  Bill  APPROXIMATE     SCALE  1:25,000 
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FIGURE  1 


KALEV   &   ALDRICH,    INC. 

CAMBRIDGE.  MASSACHUSETTS 


FIGURE  2 


1.  ELEVATIONS  SHOWN  REFER  TO  BOSTON 
CITY  BASE  FOR  WHICH  EL.  0.0  IS  5.65 
FEET  BELOW  MEAN  SEA  LEVEL  DATUM, 
1929. 

REFER  TO  FIGURE  2  FOR  NOTES  RELA- 
TIVE TO  THE  ORIGIN  OF  PLAN  AND 
TEST    BORING    LOCATIONS. 

CONTOURS  ARE   APPROXIMATE,    HAVING 
BEEN    PLOTTED    FROM    WIDELY     SCAT- 
TERED  BORING    DATA   AND   MAY    OR   MAY 
NOT   REPRESENT   ACTUAL  CONDITIONS, 
ESPECIALLY   CONSIDERING   PAST   DREDG- 
ING AND  FILLING. 


LEGEND: 


CONTOUR  ELEVATION 


I        CONTOUR  OF 
TOP  OF   INORGANIC 
SOIL 
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'SCALE:    1"  =  160' 


JAN.    1983 


FIGURE  3 


< 


OPEN  AREA 

DECK  AREA 

FILLED  LAND  AREA 

BULKHEAD  WALLS 

WOOD  SHEET   PILING 

STEEL  SHEET  PILING 

CONCRETE  ON  GRANITE 
MASONRY 

GRANITE  MASONRY 


EXISTING  CONDITIONS   INFORMATION  WAS 
DEVELOPED   FROM   FIELD  OBSERVATIONS, 
DATA  OBTAINED  FROM  PREVIOUS  STUDIES 
OF  THE  SITE,   AND   FOR   PROJECTS  LOCA- 
TED ADJACENT  TO  THE  SITE. 

LIMITS  OF  THE  PROPOSED  ROWES /FOSTERS 
WHARF    OBTAINED    FROM    DESIGN  AND  DE- 
VELOPMENT DRAWING  ENTITLED   "TYPICAL 
FLOOR   PLAN",   SCALE:    1"   =  16',    DATED    12 
JANUARY    1983,    PREPARED    BY    SKIDMORE 
OWINCS   S  MERRILL  OF  CHICAGO,    ILLINOIS. 
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ROWES/ FOSTERS  WHARF 
BOSTON,  MASSACHUSETTS 


SITE   PLAN 
EXISTING  CONDITIONS  AND 
PROPOSED  CONSTRUCTION 
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FIGURE  4 
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EXTERIOR  PRESTRESSEO 
CONCRETE  PILES  BflTTEREO 
AS  NECESSARY 


LIMITS    OF    PROPOSED    ROWES    FOSTERS    WHARF    OBTAINED    FROM 
DESIGN    AND   OEVELOPMEMT    DRAWINC    tNTlTLfD    '  C   W     SECTION 
LOOKING    NORTH'  ,     SCALE      >'         16'      DATED     W    JANUARY     <^fi 
PREPARED     BY     5KI0M0RE      0WINC5    1.    MERRILL     OF     CNICAGO 
ILLINOIS. 

SEE    FIGURE    4  FOR    LOCATION  OF  TYPICAL  StCTION. 
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LOGS  OF  AVAILABLE 
TEST  BORING  INFORMATION 


1967  BORINGS 
RAYMOND  CONCRETE  PILE 
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38 
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3b 
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34 
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34 

1 

32 
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IT 
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19 

iq 

, 

^0 

?i 

'. 

22 
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27 
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26 
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26 
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1 
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93 
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afVAVKL. 
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^Ib 

AHO 
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M< 
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BOuuocna 

M» 

I^U 

<r 

V 

t 

MAHO 
SANO 

riNC 

«3 
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■CHI*T 

l>7 

lU 

IM 
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4 

'  Z,-' 

1 

4 
3 

rrrr-^ 

«OCK 
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3 
5 
4 

ar 


104' 


WATl«    1_CVIL    NOTtO    AT  »    (  5 

ON    COM^utTION,      WATtW     UCV  tU 

NOTEi        TIOAL. 

tr    OF  1,  j»    cAsiMO  uaco, 

ro«f  MAN    NOTED    A    J50    US    WIIGMT 
TO    0«TA)N    TNI     8AMPUC*    TAKEN 
AT    »;«•    ANO    AT    1«   «'. 

BCHMAFO     ItONAN 


•"■o —  BIQ3_ 


■:z  -*OT^ 


14 

19 

14 

13 

7 

3 

3 

3 

3 

9 

3 

3 

9 

3 

-M 
13 

14 

14 
;I0 

9 

17 

16 

lie 

17 


Si  uTV  ci-AV 

9ANO 

OKAvet. 

TRAGI    OF 

aOUL.3CR 

ANO 

WCOO 

FILL 

CL03T 

SAMFUC     AT 
■»1») 


S'.  1(4.7 

0' 

— !^.j     3- 


.15^ 
19 
13 

20 

19 
i2_ 

24 

39 

50 
.55_ 

52 

49 

44 

54 

56 

52~ 

02 
■'73 

31 

37 
jlOO 

112 
1 97 
1112- 

119 

135 

It  3 
^212 

241 

273 

296 
1243 
■310 
i35e 
■295 
■250 
i2SI 

;255 

1 259 

!230 
4CI 

1432 
291 
235 
290 
301 
3!0 

1319 
3C0 
230 
270 
255 


FINK     3IUTV 
3ANO 


PCATV 
3H.T 


MEDIUM    TO 

arirr 

Cl-AT 


40' 


MCOIUM    TO 

aoFT  Buue 

Cl_AV 


MCOIUM    TO 

COAnsC     SANO 

ONAveu 

Cl-*Y 

ANO 

«ouL.OKna 


1 
I 

I 
u... 

i 


45' 


54' 


<  It 


((.0»T 

9AMFUC     AT  [ 

""-•  •^0°**      '40-4.  i 

WASH     SAMFUT) 


$1 


I 


■  OUl-OCI*  I 

V««Y    MAAO  T| 

^tNC     9ANO  J 

OWAVlU  '  _     _  __,[  **' 

T«ACC«  OF  (TSV3     ^ '*'•* 


It 


9MAI.C 

aoucDcna 

(BOUUGCf* 

nccovcnv 

AMO    HO    «CC. 
AT    W'S---) 


84'  5-- 


VCRV  HAMO 
FINK  SANO 
ONAVCt-  TMACC 
OF  Cl_AV 
ANO  SMAUK 

aouL^cns 


■HAcc  nocK 

(SFOOH 
9AMFt_C9 
TAKEN  WITH 
OPEN— e NO 
'A*  ROO) 


105'  3" 


wATEit  ucvei.  notco  at 

J»     OH    COMFutTION,     WATCt* 
Uf^  EL    19    TIOAL.. 


NOTE     A— COAR8C     SANO     C»AV 

nEo  aniCK  wooo   fiul. 


■  AlFM    V,      L.OHa    ANO 
F.     OUAFAriKLUO 

FOFCMAN     NCTtC     9AMPUI     AT     if' 
OfllVCN    AHCaO    OF    ThC     SFOON. 


Nn.  P.IM  -■     15- f 


^J^lA^ 


17 
Ji 
13 
15 

CO 
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2Z 

Q 
il 

s 

3 
5 

4 

A 

a 

i 

13" 

9 

B 

6 

B 

12 

^^ 


SANO 

a'«Avei.  I 

3  0tjo  en 

nSO    3RICK 

ANO 

Ml  SCZI_ImAMEOUS 

FILL  : 


SILT 

•NO 

WOCD 


•3?        MARO 
tlO 

5^ 


27* 


TRACE     OF 
SLUE    CLAY 


62 

-0 
55 

19 

STIFF     OLUK 
CUAV    ANO 

TWACiE     OF                       V- *— 4 

YTLL3W    CLAV     ; 

35 
44 

^7. 

i 

i^fil 

HARO    CLAY 

39' 


1:01 

84 
59 
S3 

HARO    CLAY 
FINE     9ANO                  , 

ORAVCL                         1 

ANO                                    i 

4^SI 
91       i 

53 
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51 

55 

61 

112 

162 

104 

JT-H 
3t 

47-lS  t 
4S 

41 

SI 

SI -44 

•1 

• 

4i-9a 

t7 

i 

HARD    Fl^ 

1 

SANO    OR AVE L 

»->llS 

CLAY   ANO 

1 

i 

BOULOBRfl 

•l*l»  { 

' 

lar 
im/i 

lOJ 
141 

1 

MARO    FINE     SAMa 

1 

TRACE    CLAY 

TRACE    ORAVSL 

1 

ANO    aOULOEHS 

1 

SMALE     ROCK 

Li. 1 

(9FOOH    SAMFLC 
TAKEN    IN 

THIS    STWATA 
TAKEN    WtTW 
AN    OPEN-ENQ 
•A'-     ROD) 

N         M 

79' 


93' 6- 


104' 
t09  y 


WATER    LEVEL    NOTE T    *»   t 
OH    COMFLETtON.        WATER 
LXVZL    is    TIOAL. 
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ANTHONY    Sf^ASO 

AHO     BCRNARO    MCNAN 


IH'l' 

lis* 


-V5PNALT     -kNO 
WOOO 

3' 

LOOSE     3ANO  v_. 

SANO     tlRAVEL  1  5— ^ 

wnoo  I      ^^n    I 


.:.  10* 


SOFT    QRav 

SI  LT    TaACC     OF 

A  000    ANO 

SANO 

MAHO     »(*.IS     TO 

I        BAND    3RAVSL 
-  TRACE     OF     31  LT 
HARD 
BROWN 
CL^Y 


Clay 

FINK    sravcl 

TRACE    OF 

BOULOER 


J    23- 


■3«*3I       i 


'44*11 

I  I 

i         ! 


1  "-" 
'•• 


jl '  7r 


CLAV    Fi  HE 
AND     »MAL_ 
aOLLOERS 


!  !«/< 


I 


I  SOFT    SHALE    ROCK 

j  .'FOaSMAN    MOTtO 

;  TMI9    ROCK    WAS 

'  0RILL£0    w  ITW    a 

,  CONSTRUCTION 

'  SIT      UNDCR 

I  SUFI  nvi  SION    OF 

I  JOB    INSFCCTCR.J 
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-00'' 4    i 

\  V    t 

\\\ 

\   \   \\ 
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)0<    OF    t.  ■  *    CA9IHO    USED, 


1969  BORINGS 
ATLANTIC  TEST  BORING  CO. 


■■ii.j»,ujjti  j;,.iJ,.Jy^.."Tt^  -.-It-  ^-T^'^ySi.wj-. 


1973  BORINGS 
NORTHEAST  TEST  BORING  CO.,  INC 


Boring  R"eport 

NORTHEAST  TEST   BORING   CO..   INC. 

SHEET 

1             OF         2 

WEYMOUTH     MA.";5;    071fln 

LOCATION 

HOLE  NO. 

,  LINE  &  STA. 
OFFSET 

en'fel'i    Associates, 

^"St, 

WN                 Boston,    Massachusetts 

111 

>South    Street 

T^                      ..JT          IITT           n                                    ^         \M 

R-7' 

PROJECT  NAME '"  ti"^ '-'-'- -i-     ridJ-X     r  r  u  j  t:(_  L -i-iab  s  • 

on,     Massachusetts 

PR 

OJECT  NO.     Boring   Contract    No.     4 

(tOUNO  WATEFl   OBSERVATIONS 

) 

CASING               SAMPLER         CORE  BAR. 

Tvpe                  Steel                 SS 

SUR 
DAT 

FACE  ELEV. 

13.96 

E  FINISH 

3-14-7^  5^') 

ft.                after                    Hours 

completion     (    Tidal 

Sirel.D.                2J2"                          1     3/8" 

BORING  FOREMAN 

E.     Quirk 

Hammer  Wt.         400                           140                        gu 

INSP 
SOIL 

ECTOR 

' 

S  ENGR. 

ft                  after                     Hours 

Hammer  Fall        24"                           30" 

ATIOr^  OF 

30R1NG: 

Casing 

Blows 

per 

foot 

Sample 

Depths 

From  -  To 

Type 

of 
Sample 

Blows  per  12" 
on  Sampler 

From                                      To 

Strata 

Change 

Depth 

Field  Identification  of  Soil. 

Remarks  (incl.  color,  loss  of  wash  water, 

seams  in  rock,  etc.) 

SAMPLE 

No. 

Pen 

0-6 

6-  12 

12-  18 

18-24 

Elev. 

R 

1                       1 

1.0' 

Pavement    &  Wood 

1'  -2' 

2 

14^0', 

Very    loose    to    loose 
Mixed    Fill 

Sand,    Silt   Clay,    Gravel 
&    Bricks 

4'  -S' 

5 

19'  -lO'l 

4 

14'  -151 

14 

23.0' 

Wet    medium   Mixed    Fill 
Cinders,    Bricks,    Sand, 
Gravel    &   Organic    Silt 

20  <  -7A 

1  S 

' 

38.0' 

Hard   brown   Clay    some          t 
Silt    trace    of    fine    Sand 

24' -2  5 

45 

OO  '    _-:!n 

&■>, 

34' -35 

41 

38' -30 

19 

)- 

2- 
s  ■ 

2     Very 
4     Soft 
8     Mcdii 

Blow 
soft 

jm 

Counts 

1 
3 

for  Cla 

9-  15    ; 
5-  30    ' 
0-          1 

Y 

Stiff 

*/ery  stil 
^ard 

f 

0 

4 

10 

Granular  Materials 

-     4     Very  loose                    30  •  50    Compact 
•10     Loose                            50-          Very  com 
■  30     Medium  or  Firm 

jnct 

Boring  Report 

NORTHEAST   TEST   BORING   CO.,   INC. 
143  WASHINGTON  STREET 
WEYMOUTH     MA.t;.q    091  flR 

R-7 

SHEET 
LOCATION 

2        OF         2 

ienfeld    Associates, 

•'■"'town                  Boston,    Massachusetts 

HOLE  NO. 

111 

South'  Street 

,  LINE  &  STA. 
OFFSET 

PR 
PR 

OJECT  NAME  f^  antf  ui.  J.     riaix     r  r  u  jfc;(- L -nab  i  . 

OJECT  NO.      Boring    Contract    No.     4 

ton,     Massachusetts 

ROUND  WATER  OBSERVATIONS 

i 

1     ) 

CASING               SAfWlPLER         CORE  BAR. 

Type                   Steel              SS 

SUR 
DAT 

FACE  ELEV. 

13.96 

E  FINISH 

3-14-73 

E.     Quirk 

'      ft.               after                  Hours 

Sizel.D.                   2V'                         1     3/8" 

BORING  FOREMAN  . 

it    completion    (    Tida 

Hammer  Wt.             400                          140                    BIT 

INSP 
SOIL 

ECTOR 

.SENGR. 

ft.               after                  Hours 

Hammer  Fall           24"                         30" 

ATION  OF 

30RING: 

Casing 

Blows 

per 

foot 

Sample 

Depths 

From  -  To 

Type 
of 

Sample 

Blows  per  12" 
on  Sampler 

From                                      To 

Strata 

Change 

Depth 

Field  Identification  of  Soil. 

Remarks  (incl.  color,  loss  of  wash  water, 

seams  in  rock,  etc.) 

SAMPLE 

No. 

Pen 

0-6 

6-  12 

12-18       18-24 

Elev. 

H 

50.0' 

Very    stiff   brown   Clay 
some    Silt    trace    of    fine 
Sand 

44'  -451 

22 



Bottom    of   Hole    50.0' 

t 

— 1 

Blow  Counts  for   Clay 

3-2     Very  soft                                9-  15     Stiff 
2-4    Soft                    ■■             15-30    Very  stiff 
5-8    Medium                             30-           Hard 

Granular  Materials 

0  -     4     Very  loose                    30  -  50    Compact 
4  •  10     Loose                            50  -          Very  com 
10-30    Medium  or  Firm 

pact 

Z — . 1 

Boring  Report 

i-iS 

NORTHEAST  TEST  BORING  CO.,  INC. 
143  V/ASHINGTON  STREET 

WEYMOUTH.  MASS.  02188 

WN                 Boston,    Massachusetts 

SHEET 
LOCATION 

1          OF         2 

loenfeld    Associates, 

HOLE  NO. 

112 

)    South    Street 

T^-^«^.,.;^      u^ii      o     -*.:     — .^     ««                t 

\-7- 

.   LINE  &  STA. 
OFFSET 

PROJECT  NAME'""^"-^-^     ndJ-a.     r  j.  u  jet,  l -mas  s  .  J 

PROJECT  NO.     Boring    Contract    No.     4 

ton,    Massachusetts 

ROUND   WATER   OBSERVATIONS 

L    ) 

CASING               SAMPLER         CORE  BAR. 

Tvoe                   Steel                SS 

SUR 
DAT 

FACE  ELEV. 

16.67 

E  FINISH 

^-?n-7.3 

O   ft.              after                  Hours 
t    completion    (    Tida] 

Size  I.D.                2V'                          13/8" 

BORING  FOREMAN 

p.     Manmnn 

Hammer  Wt.           300                            140                BIT 
Hammer  Fall          24"                             30"    ' 

INSP 
SOIL 

ECTOR 

H.     W-i-niAm-^ 

ft.              after                  Hours 

S  ENGR. 

:ation  of 

30RING: 

Casing 

Blows 

per 

foot 

Sample 

Depths 

From  •  To 

Type 
of 

Sample 

Blows  per  12" 
on  Sampler 

From                                      To 

Strata 

Change 

Depth 

Field  Identification  of  Soil. 

Remarks  (incl.  color,  loss  of  wash  water, 

seams  in  rock,  etc.) 

SAMPLE 

e 

No. 

Pen 

0-6 

6-  12 

12-  18 

18-  24 

Elev. 

H 

O.i'     . 

I'lank                                                 '■ 

12.0' 

Bottom   of    Plank    to 
Top   of   Fill 

12' -13 

8 

19.0' 

Loose    to    very    loose 
Mixed    Fill,    Wood,    Fill 
&   Organic    Silt 

15' -16 

1 

39.5' 

Compact    gray    Silt    some 
Gravel    &  Clay    trace    of 
fine    Sand                                       » 

20' -21 

37 

1 

fe5' -26' 

3q 

BO' -31 

39 

65' -36 j 

48 

D- 
2- 
5  • 

2    Very 
4     Soft 
8     Medii 

Blow  Counts  for  Clay 

soft                             9-  15    Stiff 

15-30    Very  stiff 
jm                           30-          Hard 

0 

4 

10 

Granular  Materials 

•  4     Very  loose                    30  -  50    Compact 
-10    Loose                           50-          Very  com( 

•  30    Medium  or  Firm                                     , 

Dact 

Boring  Report 
jenfeld   Associates, 

South    Street 

ton,    Massachusetts 


^"ftWN 


NORTHEAST  TEST  BORING  CO., 
143  V  ASHIiNGTON  STREET 
WEYMOUTH.  MASS.  02133 


INC. 


_BqsJ on,    Massachusetts 


PROJECT  NAME^aneuil    Hall    Pro ject-Mass.  R-77 
PROJECT  NO.       Boring    Contract    No.     4 


SHEET 

LOCATION 

HOLE  NO. 

LINE  &  STA. 
OFFSET 


OF 


TTzr 


lOUND  WATER  OBSERVATIONS 


)    ft. 


after 


Hours 


t   completion    (    Tidal    ) 

ft.  after    Hours 


Type 
Size  I.D. 
Hammer  Wt. 
Hammer  Fall 


CASING 

Steel 

300 
24" 


SAMPLER         CORE  BAR. 

S5 

1    3/8" 


140 


BIT 


30" 


SURFACE  ELEV.. 
DATE  FINISH 


16.67 


3-30-73 


BORING  FOREMAN 

INSPECTOR  

SOILS  ENGR.  


P.    Manning 
H,    Williams 


*TION  OF 

BORING; 

Casing 

Blows 

per 

foot 

Sample 

Depths 

From  -  To 

Type 

of 
Sample 

Blows  per  12" 
on  Sampler 

From                                       To 

Strata 

Change 

Depth 

Field  Identification  of  Soil. 

Remarks  (incl.  color,  loss  of  wash  water, 

seams  in  rock,  etc.) 

SAMPLE 

No. 

Pen 

0-6 

6-  12 

12 -18       18- 24 

Elev. 

He 

~ 



40     -41 

81 

44.0' 

Very    compact    gray    Silt 
some    fine    Sand    &  Gravel 

43     -44 

147 

— ' 

' 

Bottom    of    Hole    44.0' 

Refusal 
147    blows    12"     140#    H. 

t 

. 

' 

Blow  Counts  for  Clay 

-  2    Very  soft                             9-  15    Stiff 

-4    Soft                    ■'              15-30    Very  stiff 

-8    Medium                           30-          Hard 

Granular  Materials 

0-     4    Very  loose                    30-50    Compact 
4-10    Loose                           50-          Very  comp 
10-30    Medium  or  Firm 

jact 

Boring  Report 

NORT 

4EAST  TEST   BORING   CO.,   INC. 
143  V^  ASHINGTON  STREET 
WEYMOUTH,  MASS.  02188 

Boston,    Massachusetts 

SHEET              1              OF         2 
1  nCATION 

hoenfeld    Associates, 

iftS 

Vt\ 

HOLE  NO.        113 

Faneuil    Hall    Project-Mass. 
Borinq    Contract    No.     4 

R-7 

71  INE   &  STA. 

0    South    Street 

PROJECT  NAME 

OFFSET 

ston,    Massachusetts 

PR 

OJECT  NO. 

ROUND  WATER   OBSERVATIONS 

) 

Type 
Size  I.D. 
Hammer  Wt. 
Hammer  Fal 

CASING          .     SAMPLER         COpE  BAR. 

Steel              SS 

SUR 
DAT 
BOR 
INSP 
SOIL 

FACE  ELEV.        1^  .  82 

E  FINISH               3-30-73 

inhforemanP.     Manning 

2^'                    1    3/8" 

FCTOR             H.     Williams 

t    completion     (    Tidal 

300                    140                BIT  . 

S  ENGR. 

24"                    30" 

;ation  of 

30RING: 

Casing 

Blows 

per 

foot 

Sample 

Depths 

From  -  To 

Type 

of 
Sample 

Blows  per  12" 
on  Sampler 

From                                    To 

Strata 

Change 

Depth 

Field  Identification  of  Soil. 

Remarks  (incl.  color,  loss  of  wash  water, 

seams  in  rock,  etc.) 

SAMPLE 

e 

No. 

Pen 

0-6 

6-  12 

12-  18 

18-24 

Elev. 

H 

o.a- 

Paveiflsnt    h  wood   DscKiny 



8.5' 

Bottom    of    Deck    to    Top    of 
Fill 

.12.0'. 
_L6.5.'.. 

23.0' 

Very    loose    Sand,     Silt, 
Clay    &   Gravel       (    Fill    ) 

8.  S' -Q 

5' 

2 

Very    loose   Mixed    Fill 
some    Silt    &  Gravel    trace 
Sand 

13' -14 

3 

Hard   brown   Clay    some 
Silt    &  Gravel 

17' -18 

38 

23' -24 

26 

40,0' 

Very    stiff    gray    Clay    trace 
of    fine    Sand    ,    Gravel    & 
Silt 

29' -30 

29 

34' -35 

' 

22 



0- 
2- 
5- 

Pr 

2     Very 
4     Soft 
8    Med'u 

anorlion 

Blow  Counts  for  Clay 

soft           ..               9-15    Stiff 

15-30    Very  stiff 
jm                             30-          Hard 

isfd:                          trace    =    0-  10%...    ._,.     .   . 

0 

4 

10 

Granular  Materials 

-     4    Very  loose                    30  •  50    Compact 
•10     Loose                            50-           Very  com 
•  30    Medium  or  Firm 

Dact 

3    Boring  Report 
aenfeld    Associates, 

NORTHEAST   TEST   BORING   CO.,    INC. 

.143  VVASHINGTGN  STREET 

WEYMOUTH.  MASS.  0218B 

SHEET 
LOCATION 
HOLE  NO.  _ 
•^INE  &  STA. 
OFFSET 

2            OF           2 

irVe 

WN                   Boj.ton,    Massachusetts 

113 

South    Street 

.      C^ i    1         LI_TT         r>— «.,*«^-»-       M.^r-*- 

R-: 

PROJECT  NO.       Boring    Contract    No.     4 

ton,    Massachusetts 

lOUND  WATER   OBSERVATIONS 
ft.              after                  Hours 

tcompletion    (    Tidal 
ft.              after                 Hours 

) 

CASING               SAMPLER         CORE  BAR. 

Steel              SS 

SUR 
DAT 

FACE  ELEV. 

16.  82 

E  FINISH 

q_qO-73 

SI.el.D.               ^V'                     i    J/H" 

BORING  FOREMAN 
INSPECTOR 

P.     M^^nnina      - 

Hammer  Wt.           300                         140                   BIT 

H.    wminms 

Hammer  Fall           24"                         30" 

SOIL 

S  ENGR. 

(XTION  OF  BORING: 

. 

Casing 

Blows 

per 

foot 

Sample 

Depths 

From  -  To 

Type 

of 
Sample 

Blows  per  12" 
on  Sampler 

From                                    To 

Strata 

Change 

Depth 

Field  Identification  of  Soil. 

Remarks  (incl.  color,  loss  of  wash  water, 

seams  in  rock,  etc.) 

SAMPLE 

No. 

Pen 

0-6 

6-  12 

12-  18 

18-  24 

Elev. 

R 

40' -41 

84 

50.3' 

Very    compact    gray    Silt 
&  Gravel    some    fine    Sand 
trace    of   Clay 

"^ 

45' -46 

92 

50' -50 

3' 

140 

- 

Bottom    of    Hole    50. 3' 

Refusal 
140    blows    0.3'     140#   H. 

* 

t 
1 

)■ 

>  - 
'rr 

2    Very 
4     Soft 
8     McdiL 

^rv»rf  inn  i 

Blow  Counts  for  Clay 

soft                             9-  15    Stiff 

15-30    Very  stiff 
im                             30-           Hard 

0 

4 

10 

Granular  Materials 

-  4    Very  loose                   30  •  50    Compact 
-10     Loose                            50-          Very  comf 

-  30    Medium  or  Firm 

^n    =    on     ICO/        .                   -.~-4    -    -5C      cr<a> 

jact 

1980  BORINGS 
JOHN  J.  BOYLE 


P.ni-lnn    D.nn-» 

John  J.    B 

oyle 

SMffT                      1               OF 

2 

56  Martin  Road 
Milton,    Mass. 

LOCATION 

Camp   Dresser  &  McKee    Inc 

HOLE  NO.           B-236 

TOW 

N                            RriQtnn       Ma  ssprhiiRP  f  r  s 

LINE    A    ST  A 

Boston 

•lassachusetts 

OFFSET 

Rf^nl  a  pfsmon  ^     ^Mr\T-t-h     R-ranrh^ 

GROUND   WATER   OBSERVATIONS 

CASING        SAMPLER        CORE    BAR. 
ype                   BW                 SS               HiCore 

Ize   1.0.          2h"              1-3/8"     1-3/8" 
ammer  wt.         300               140                     b,t 

,„„-.  c,„       24"              30"            Diamonci 

SUR 
OAT 
BOR 
INS 

FACE    ELEV.        -13.5    BCB 

4t_ 

.rt.     a 

'ter              Hours 

1 
S 

H 

H 

E   FINISH             12/17/80 

At 

-Tidal 
ft      » 

rter              Houra 

ING    FOREMAN      R.     Rnvlfi 

PECTOR              A.    BarJosef 

' 

SOILS  ENCR.           Halev   £.  Aidrich 

Tn/' 

_i,QrATION       or       RORING:                              — 

•pth 
elow 

casing 
Blows 
per 
foot 

Sampl e 
Depths 
From- To 

Blows  per  6" 
on   Sampler 

from                      To 

strata 
Change 
Depth 

Field    Indentif Icatlon  of   soil. 
Remarks  (incl.    color,    loss  of 

SAMPLE 

wash   water,    seams    In    rock,    etc.) 

NO. 

Pen 

urface 

;     0-6      ■ 

e-12 

12-18   j 

18-54 

fVv. 

Rec. 

0-2 

push 

5.0' 

Soft  black  muck,    silt 

I 

24" 

5 

5-7 

5 

9 

9 

10 

32.0' 

Very  stiff   gray  silty  clay 

Stiff  gray  silty  clay 

Stiff  gray  silty  clay,    trace  of 
coarse  sand  and   fine  gravel 

Note:      Attempted  tube  at   30',   bent 
tube. 

2 

?4" 

10 

10-12 

3"  Ti 

be   15 

'  Rec( 

)verY 

x5 

T5-17 

A 

s 

S 

4 

■) 

24" 

20 
25 

30 

35 

20-21. f 

3"  Ti 

be   16 

'  Reed 

very 

2 

1.5-23. 

5    3 

4 

4 

4 

4 

24" 

27-29 

5 

8 

9 

9 

5 

?4" 

Very  stiff   gray  silt,    little 
coarse   to   fine  sand,    trace  of   fine 
gravel  and  clay 
glacial  till 

■} 

3.5-35. 

5    40 

20 

21 

?8 

fi 

?4" 

•'"^ 

GROUND 

SURFACE 

TO 

FT.,  u 

-^Fa 

^CASIHGI 

THEN                         "casing 

T0_ 

FT. 

0  =  DRY     W  =  WASHED     C  =  CORED     P  =  PIT     A  =  AUGER     UP  =  UHOI  STURaiO.  PISTOM 
ue=  UNDISTURBED.  BALL  CHECK     V  =  VANE  TEST 


proportions  used; 


t  rto*  •  10*  or  !••«,  «am*  ~  40-}0<,  tna  50<  -A0< 


JHOLt  NO.  B-236 


-    ^ 

RarincT    Xi mnrtrt 

John  J.    B 

oyle 

SHEET                   2                   OF         2 

r   y.\^:^K-    ■■ 

56  Martin  Road 
Milton,    Mass. 

LOCATION 

MOLE    NO.           B-236 

TOW 

N                   Boston.    Massachusetts 

LINE    A    STA. 

PROJECT    NA 

HE     t,asc   biae    interceptor 

OFFSET 

Po-n  1  ar'omOTi  t"       ^Mr^-rl-H      Ri-anr'h^ 

GROUND   WAT£R   0BS£:RVATI0NS 

CASING        SAMPLER        CORE    BAR. 

SUR 
DAT 
BOR 
INS 
SOI 

FACE    ELEV. 

it           ft.      a 

'ter              Hours 

Type 

E    FINISH 

ING    FOREMAN 

IS  170    1.0. 

PECTOR 

^t             ft,      a  Ft*''                 uniirs              1 

Y 

LS    EKGR. 

ammer   Fall 

Bl  1  - 

V 

tQrATlON      flF       RORInG:                             -    

epth 
elow 

Casing 
Blows 
per 
foot 

1 

Sample 

Depths 

From-To 

Blows  per  6" 
on   Sampler 
from                       To 

Strata 
Change 
Depth 

Field    indent i ficat ion  of    Soil. 
Remarks  (incl.   color,    loss  of 

SAMPLE 

wash  water,    seams    In   rock,    etc.) 

NO. 

Pen 

urface 

0-6 

6-12 

1?-18 

18-24 

FIPV, 

fJec. 

40-42 

39 

38 

38 

26 

7'^.n' 

Note:      Change   in  color   to   lighter 

gray  at   63.0'. 

Very   compact   gray   silty   coarse   to 

fine   sand,    little   coarse    to    fine 

gravel,    some    decomposed   rock 

fragments 

glacial   till 

7 

24" 

45 

45-47 

12 

18 

?fi 

•^fi 

8 

?4" 

50 

52-54 

28 

31 

29 

60 

9 

24" 

^5 

57.5-59 

46 

(?1 

68 

in 

Ifi" 

60 
65 

70 

?5 

35.5-65 

9   12Q 

11 

V 

80.0' 

Top  of   rock  73.0' 

Cored   74.2'    to   80',    decomposed 

Argillite.   Very   little  recovery   in 

core  barrel. 

Note:    Sample   retained   in   a  jar 

marked   C-1 . 

lU-lL    ? 

190 

J-L 

VL.. 

1 

GROUND 

SURFACE 

TO 

.FT.,  U 

SEO 

JCASINGI 

Then "casing 

T0„ 

fT. 

Bottom  of   Hole   80.0' 
0  =  DRY  W=WASHED  C  =  CORED  P  =  P|T  A  =  AUGER  UP  =   UNDI  STURaiO,    PISTON 

U8=:   UNDISTURBED,    BALL   CHECK  V  =  VANE   TEST 


Proportions  used; 


<  rao*  ■    U<  or    Ittt,     »oiii*  -    40-f0<,     tnd    50<  -A0< 


HOLE    NO. 


fiorino  Renort 

John  J.    E 

oyle 

SHEET                     1            .  OF      2 

Camp  Dresser  &  McKee   Inc 

56  Martin  Road 
Milton,    Mass. 

LOCATION 

HOLE    MO.             B-237 

Boston 

TOW 

LINE   A    STA. 

^■la  q  fi  ;5ch  11^  ett'Q 

PROjtCT    NA 
PROJECT    NO 

Mt     cast   bide    interceptor 

OFFSET 

Replacement    (North   Branch) 

GROUND    WATCR    oaseRVATIONS 

CASING        SAMPLER        CORE    BAR. 

SUR 
OAT 
BOR 
INS 
SOI 

FACE    ELEV.           -11.4    BCB 

rter  .           Hours 

1 

rype                    BW 

Jl7e   i.D.           2i5" 
inn 

SS 

E    FINISH                12/10/80 

1 

1-3/8" 

IHG   FOREMAN       p_,    Bovle 

PECTOR                       A        R;.rTncpf 

At            ft.      a 

ter               Hours 

ammer  wt.          -SUU                  xhu                        g,|. 
ammer  Fall      ?i*"  .     .        ?^" 

LS  ENCR.         Halev    &   Aldrich 

lomintl      OF      BORING; 

>«pth 
ielow 

Casing 
Slows 
per 
foot 

sample 
Depths 

From-To 

Blows  per  6" 
on  Sampler 

from                       To 

Strata 
Change 
Depth 

Field    indentif Icatlon  of   Soil. 
Remarks  (incl.   color,    loss  of 
wash  water,    seams    In   rock,    etc.) 

SAMPLE 

NO. 

Surface 

0-fl 

e-12  I  i?-i8  1 

18-^4 

Flpv,    " 

Pen      Rcc 

0 

D-5.5 

2""   Ti 

be 

5.0' 

2"   tube    taken  5'    into  black  muck 
under   its   own  weight,    then  pushed 
into   the   clay   to   create  a  plug  so 
black  muck  could  be  retrieved. 

0 

3 

? 

5 

3 

10 

15 

20 
25 

30 

35 

12 

40. n' 

Medium  stiff   gray   silty   clay, 
trace  of   fine  sand 

IS 

18 

?8 

AG 

40 

10-12 

5 

4 

4 

5 

1 

?4" 

43 

44 

3R 

■^4 

28 

L5-17 

2 

4 

4 

4 

? 

?4" 

25 

21 

20 

9A 

25 

>0-22 

2 

3 

4 

4 

3 

24" 

16 

IS 

IS 

9A 

21 

'S-27 

2"   T„ 

K^    2A 

•    Rprri 

■\r(aT-y 

17 

14 

14 

14 

20 

30-32 

2 

3      ■ 

4 

4 

4 

24" 

18 

14 

14 

14 

22 

35-37 

2 

3 

4 

4 

5 

24" 

22 

19 

21 

22 

GROUND 

SURFACE 

ro 

FT.,  U 

?;f3 

^CASINGI 

THEN                          "casing 

TO     ,.     ,           FT. 

0  =   DRY  W  SWASHED  C  =  CORED  P  =  PIT  A  =  AUGER 

U6=   UNOISTURBEO.    BALL    CHECK  V  =  VANE    TEST 


proportions  used: 


UP  =  UNOISTURaZD,    PISTON 
t  rto«  m    10<  or    lot,     torn*  -    40-fO<,     tno    50i  -40< 


HOLE    NO. 


Boring  Report 
r.am-p    nrpggp-r    f.    MfVpp    Tnr 


TOWN 


John  J.    Boyle 
56  Martin  Road 
Milton,    Mas*. 

Boston.  Massachusetts 


PROJECT    NAME     Fact     .c;^r^P     TntPr-PPptnr 


PROJECT   KG.       Rp.plaCfilPsnr     rNnrrh    Branch') 


SHEET 

LOCATION 

MOLE  NO. 
LINE  t  STA. 
OFFSET 


OF. 


B-237 


At. 


At 


GROUND    WATER    OBSERVATIONS 

ft.     after Hours 


ft.      after 


Hours 


CASING        SAHPLER        CORE    BAR. 


Type 

size  1.0. 
Hammer  wt. 
Hammer  Fall 


BIT, 


SURFACE  ELEV._ 

DATE  FINISH  

BORING  FOREMAN^ 

INSPECTOR  

SOILS  ENGR. 


lOrATION 

OF      BORING: 

epth 

CasI ng 
Slows 
per 
foot 

Sample 
Depths 

From-To 

Blows   per    6" 
on   sampler 

from                      To 

strata 
Change 
Depth 

Field    indent i f Icat Ion  of    soil. 
Remarks  (incl.   color,    loss  of 
wash   water,    seams    In    rock,    etc.) 

SAMPLE 

NO. 

Pen 

urtace 

0-fl 

e-v^     IP- -id 

]8-:-i 

fV^v, 

RCC. 

40-42 

25 

19 

16 

16 

67. n' 

Very  stiff   gray  silt,    little 
coarse   to   fine  sand,    trace  of 
fine  gravel  and  clay 
(glacial  till) 

Very  stiff   gray  silt,    little 
coarse  to  fine  sand,    fine  gravel 
and  clay 

6 

24' 

45 

45-47 

71 

?6 

3ft 

An 

7 

24' 

50 

51-5  3 

7 

19 

26 

32 

8 

24" 

55 

60 

60-62 

31 

31 

38 

48 

9 

?4" 

Bottom  of  Hole  62.0' 

1 

GROUND 

SURFACE 

ro 

FT.,   U 

SF3 

'CASINGI 

THEN                  ..."casing    TO     FT. 

0  =  DRY     W=WASHEO     C  =  CORED     P  =  P|T     A  =  AUGER     UP  =  UNOI  STURa£0,  PISTON 
UB=:  UNDISTURBED.  BALL  CHECK     V  =  VAHt  TEST 


Proportions  used; 


t  r>o*  B    10<  or    lt«t,     %0<n*  -    40-|0<,     tna    50<  -*0i 


Ihole  no.  B-237 


John  J.    Boyle 

-1 

SHEET                      ^             .  Of 

2 

T)T-psRpr    f,    Mpffpp 

56  Martin  Road 
Milton.    Maat. 

Boston.   Massachusetts 

LOCATION 

r^imn 

HOLE    NO.              R_,-^R 

n 

TOW 

N 

LINE    A    STA. 

Bosto 

«4£     East   Side   Interceptor 

chusetts 

PROJECT    NA 
PROJECT    MO 

OFFSET 

"la^js 

Replacement    (North  Branch) 

GROUND    WATER    OBSERVATIONS 

'ype 

.l/e   1. 

anvner 

ammer 

CASING        SAMPLER        CORE    BAR. 
BW              SS                 Hi-Core 

B.          2^"            1-3/8"         1-3/8" 

*t.        300            140                     BIT. 
.,n       ?4"             30"               Diamond 

SUR 
DAT 
BOR 
INS 

FACE    ELEV.        18.8    BCB 

At 

_ft.     a 

Tidal 
_ft.      a 

'ter               Hours 

1 
< 

h 

E  FINISH          12/30/80 

It 

rter              Hours 

ING    FOREMAN      n.     Pil-r.h 

PECTOR              A.    BarJo 

er 
sef 

SOILS  ENCR.          Halev   & 

Alcrich 

LOCATION       OF       flORINf.:      '                        --— 

epth 
elow 

Casing 
Blows 
per 
foot 

' 

sample 

Depths 

From-To 

Blows   per   6" 
o«   Sampler 

rrom                      To 

Strata 
Change 
Depth 

Field    indenti f Icat Ion  of   soil. 
Remarks  (incl.    color,    loss  of 
wash   water,    seams    In   rock,    etc.l 

SAMPLE 

NO. 

Pen 

urface 

.    0-6 

a- 12       12-18   1 

I8-S4 

Flpv, 

RCC. 

1.0' 

Granite   -  curb   stone 

6 

1-3 

36 

IJ? 

6 

5 

4.0' 

Medium  compact   light   gray-brown, 
coarse  to   fine  sand,    trace  of 
coarse  to   fine  gravel    (fill) 

1 

?4' 

8 

9 

12 

16.0' 

5 

11 

5-7 

2 

1 

-> 

'\ 

Soft   gray  silty   clay, 

trace  of  medium  to   fine  sand 

Very  soft  gray     silty   clay,    trace 
of   fine  sand 

2 

24" 

5 

s 

5 

10 

S 

8 

10-12 

0/12' 

l/l2 

3 

24" 

S 

6 

7 

7 

15 

R 

15-17 

1 

4 

11 

15 

4 

24" 

1? 

Stiff  gray-brown  silt,    little 
coarse  to   fine  sand,    trace  of  fine 
gravel 

Very  stiff  gray-brown  silt,    little 
coarse  to   fine  sand  and   fine  gravel 

Trace  of  coarse   gravel 

Very  stiff   gray  silt,    coarse   to 
fine   sand,    trace  of   fine 
gravel 

-^1 

20 

25 
30 

35 

40 

43 

30 

20-22 

37 

26 

22 

22 

5 

24" 

31 

35 

40 

/,7 

29 

25-27 

20 

?5 

30 

45 

^ 

24" 

27 

42 

53 

50 

47 

30-32 

22 

26 

47 

53 

7 

24" 

45 

56 

56 

57 

47 

35-37 

15 

15 

?0 

■>■> 

a 

?4" 

47 

59 

70 

M 

1 

CRouNO  supface  to            ft.,  u 

D  =  DRY          W  =washEO          C  = 
U6=   UNDISTURBED, 

SE3 

"cASINr.l       THEM. "casing    TO FT. 

CORED 
BALL    C 

.    10<  0 

p  = 

HECK 
r    l«it, 

PIT           A  =  AUCtR           UP  =   UHOISTURaiD,    PISTON 
V  =  VANE   TEST 

Proport 

Ions  use 

d: 

t  no* 

torn*    -    40 

-»0<,     •no    50<  -«< 

Ihole 

NO. 

R-2  3 

8 

fiorins  RcDort 

John  J.    Boyle 

SHEET                           2 

OF     2 

56  Martin  Road 
Milton,    Mas*. 

oston.    Massachusetts 

LOCATION 

Camn   Dress pr    F.   McKep 

HOLE    MO,                   B 

-238 

Boston 

TOW 

N                             K 

LINE    i    STA. 

ast    Side   Interceptor 

Massachusetts 

PROJECT    NA 
PROJECT    NO 

ME           ^ 

OFFSET 

•      ..Replacement    fNorth    Branch") 

GROUND    WAr£R    OeSLRVATIONS 

Type 

»1?8    1.0. 

lammer  wt. 
fammer   Fall 

CASING        SAMPLER        CORE    BAR. 

SUR 
OAT 
BOR 
INS 
SOI 

FACE    ELEV. 

It           ft.      a 

rter               Hours 

E    FINISH 

ING    FOREMAN 

1- 

PECTOR 

At            ft.      a 

rier              Houra 

8'T- 

LS    ENCR. 

I 

LOCATION      OF       BORING: 

•ptn 
etow 

Casing 
Slows 
per 
foot 

Sample 
Depths 

From-To 

Blows   per    6" 
on   Sampler 

From                        To 

Strata 
Change 

Depth 

Field    Indent  i  Meat  Ion  o'    Soil. 
Remarks  (incl.   color,    loss  of 
wash  water,    seams    In   rock,    etc.) 

SAMPLE 

HO. 

urface 

0-9 

8-lH 

12- le 

19-54 

Flpv, 

Pen      ffcc. 

40-42 

?q 

^a 

ST 

fiT 

71.0' 

Boulders 

Very   stiff  gray   silt,    little 
coarse   to   fine  sand,    trace   of 
fine  gravel    (glacial   till) 

Boulders 
Glacial   till 

9 

7/|" 

D 

C 

r 

0 

45 

i 

1 

e 

1 

H 

e 

d 

B 

50 

0 

A 

u 

h 

1 

P 

d 

e 

^5 

d 

rs 

SS-S7 

1? 

27 

27 

36 

in 

24" 

60 

65 

70 

69-71 

36 

51 

^2 

74 

Ll 

24" 

Bottom  of  Hole   71.0' 

1 

■ 

1 

1 

1 

- 

GROUND 

SURFACE. 

ro 

FT..   U 

Sf3 

^CASINGI 

THEN         ,        .,_"CAS1NG 

TO       ,    ,          FT. 

0  =  DRY     w=  WASHED    C  =  CORED    P  =  P|T     A  =  AUGER     UP  =  UNOI  STURELEO,  PISTON 
UB=  UNDISTURBED,  BALL  CHECK     V  =  VAHE  TEST 


Proportions  used; 


t  no*  •    10<   or    !••(,     •oms   -    40-|0<,     inii    50<   -40< 


HOLE    NO.   B-238 


Borinff  Raoort 

John  J.    Boyle 

SHEET                 1                       OF    1 

56  Martin  Road 
Milton,    Mats. 

LOCATION    North   Branch 

Camp  Dresser  &  McKee   Tnc 

HOLE  NO.       B-239 

Bos  con 

TOk 

N        Boscon.    Massacnusects 

LINE   A    STA. 

PROjtCT    NA 
PROJECT    NO 

HE     hasc   bide    Interceptor 

OFFSET 

j^tl  a  s  s  a  c  h  u  s  e  C  C  3 

.     Replacement    (North   Branch) 

&ROUNO  wat^r  oas£RVAnoNS 

CASING        SAMPLER        CORE    BAR. 

SUR 
OAT 
SOR 
INS 
SOI 

FACE   ELEV.          19   BCB 

11       _ft.     i 

rter  ,..,  Nour! 

1 

Type                   Steel 
Sire   i.o.          2V' 

SS 

E   FINISH            l./?/81 

20'    at   10: 

30  A.M.    1/2/a 

1   3/8" 

ING  FOREMAN       D.    Churchill 

,P'    '^ff.^°fft\'>  8"^H°our, 

RECTOR          r.res   Morlev 

A»im*r  wt.        370#          14W^                    BIT. 

.,m™^r    r,n        20"                30" 

L3  EHCR.      Haley   &  Aldrich 

LOf'Tinn     or     flosiNr,-                            . 

Oeptn 

Casing 
a  lows 
per 
foot 

Sampl e 
Depths 

rron»-To 

Blows  per  6" 
on  sampler 

from                      To 

Strata 
Change 
Depth 

Flelo    inoenti  Meat  Ion  or    soil. 
Remarks  (incl.   color,    loss  or 
wash   water,    se^s    In   rock,    etc.) 

SAMPLE 

1 

Sec. 

Surface 

0-3 

8-12 

12-18 

13-54 

t  IPV, 

NO. 

Pen 

5' 
10' 

7 

1' 

Blacktop   &    base    -    Drove    boulder   bust 

pr 

1 

11 

l'-3' 

9 

14 

14 

12 

s- 

Sand   and   gravel    fill 

1 

15 

71 

If, 

5 

5'-7' 

2 

4 

17 

17 

10' 

Fill    (sllcy   fine  brown   sand,    some 
gravel,    layers  of  oily  sand) 

7 

11 

10 

14 

16 

7 

10 '-12' 

3 

7 

4 

11 

15' 

Stiff  brown  silt,    trace  of   fine 
gravel,   coarse   to   fine   sand 

3 

15 

19 

2^ 

15' 

la 

20' 
25' 
30' 
35' 

27 

L5'-17' 

9 

133 

130 

141 

25' 

Very   stiff  brown  coarse    to    fine 
sandy  silt,    little  coarse   to    fine 
gravel 

No  recovery 
No   recovery 

4 

33 

v^\ 

H 

39 

41 

r- 

4P 

50 

20'. 22' 

22 

25 

11 

30 

^ 

40 

?2'-23' 

ove 

•drov« 

48 

- 

4ft 

49 

47 

l5'-27 

ik 

21 

23 

17 

36' -4" 

Very   stiff  brown-gray   silt, 
little  coarse    Co   fine   sand, 
trace  of  gravel 

6 

56 

61 

68 

72 

97 

30'-32' 

17 

41 

73 

7 

1?1 

133 

146 

153 

35'-36' 

40 

99 

i?Q/^ 

If 

S 

Refusal  at  36 '-4" 

1 

CROUNO  . 

juhface  1 

0 

FT.,  u 

... 

ICASINGI 

TMEM    .     ,"CA3IIIG 

ro                    ,  FT. 

0  =  DRY    W  =  WASHED    C  =  CORED    P=PIT     A  =  AUGER 
UBS  UNDISTURBED,  BALL  CHECK    y  =  VANE  TEST 


UP  -   UNOISTURBXD,  PISTON 


Proportions  used: 


t  ri««  >    V}<  ar    !•%•,     tan*  -    40-|0<,     ana    ;0<  -A0< 


HOLE   NO.  B-239 


Borinff  Ranort 

John  J.    Boyle 

SHEET                         1            QF         1 

56  Martin  Road 
Milton.    Maaa. 

LOCATION 

Camp  Dresser  &  McKee 

HOLE   NO.                B-240 

TO* 

''oston 

OFFSET 

M^assachusects 

PROJECT  NAME     case   aioe   incercepcor 
PROJECT  HO         Replacement    (North  Branch) 

GROUND   WATER   08SERVATI0NS 

CASIMC        SAMPLER        CORE    BAR. 

SURFACE    ELEV,         18. V  BCB 

*t            ft.      a 
8  5'    at 

rter             .Hourj 

Type                   BW 

Sl«  ,,0.        2%" 
7nn 

ss 

OAT 
BOR 

E    FINISH,            ^'>|■\CVl9^                    1 

P/-»TTir»  1  a  f  ^  rwK 

1-3/8" 

INC    FOREMAN 

n        RnHah     '                    1 

A           D  «•»  T„^««                     1 

At          ft.     a' 

rter              Hours 

1  An 

SOI 

Hammer  wt.       J^U                 j.hu                         giT 
rammer  Fall    ^'*                 -"J 

LS  ENCR.          Halev  £■  Aldrich 

I 

lOriTION       OF       gOffltG:                             •■     ■'■ 1 

tpth 
»10W 

Casing 
Slows 
per 
foot 

Sample 
Depths 

Fronv-To 

Slows  per  6" 
0"   Sampler 

profn                       To 

Strata 
Change 

Depth 

FlelO   indent i ricat ion  of   Soil. 
Refflsrits  Oncl.   color,    loss  of 
wash   water,    seams    In   rock,    etc.] 

SAMPLE 

.. 

Pen 

(Jec. 

jrface 

0-6 

(1-12 

12-18 

19-24 

Hpv, 

3 

11.0' 

4"  Concrete  slab 

Very  compact  light  gray  coarse  to 
fine  sand,    little  coarse  to   fine 
gravel   (fill) 

Very  stiff  light  brown  coarse  to 
fine  sandy  silt,    trace  of  fine 
gravel   (fill) 

1 

4 

1-3 

96 

91 

97 

?5 

1 

?4" 

-0 

IS 

5 

a 

6 

6-S 

9 

s 

9 

9 

? 

?4" 

7 

fl 

7 

LO 

7 

1 

15 

n-T? 

9 

7 

fi 

fl 

18.0' 

Stiff  dark  gray  silt,    little  fine 
sand,   wood  fragments,    trace  of 
organic  odor 

3 

?4" 

22 

Ifi 

- 

16 

ib 

20 

19 

16-18 

52 

86 

77 

60 

4 

24'' 

2n 

30 

Bottom  of  Hole  18.0' 

Note:      Spoon  recovered  24"  of  wood. 
Boring  abandoned  due  to  large    " 
stump" or  pile  at   16'. 
Boring  relocated  1.5'   from  original 
location.      See  B-240  A  for  S5-S9. 

, 

CROUKD  SURFACE    TO                  FT..    U 

.F. 

^CASING! 

PIT            A 
V  =  VAN 

too*  -    W 

Then  ,          ,     , "casing  to  „  . ._  .._ft. 

0  =  DRY  *      w  =r  WASHED         C  = 
Ufl=r   UNDISTURBED, 

CORED          R  = 
BALL   CHECX 

=  AUGER           UP  S   UNOISTURBXD,    PISTOH 
E   TEST 

proport 

Ions  usee 

1: 

t  rte*  > 

■    lOi  or 

1  •••, 

-I0<,    4«a  50<  -«< 

MOLE  MO.  B-240 

Boring  Raport 

John  J. 

Boyle 

SHEET                     1                   Of          1 

S6  Martin  Road 
Milton.    Maaa. 

LOCATION 

Carnn   Dresser   f.  MrKee 

- 

HOLE   NO.             B-240A 

TOt 

""oscon 

OFFSET 

xassachuaetts 

- 

PROjtCT    HI 
PROJECT    KC 

i«E     tasc    bide    Interceptor 

ReDlacement    (North    Branch") 

^-^^^^ -^ 

GROUND    WATER    OBStRVATlONS 

CASING        SAMPLER        CORE    BAR. 

SUR 
OAT 
BOR 
INS 
SOI 

FACE    ELt^."     \ii    \     \5CB         ) 

It                 ft.        ! 

At           ft.      a 

rier  .  ,_    ,,HOur 

1 
1 

Type 

E    FINISHV 

ftar               Hours 

Size  1.0. 

Hamrnar   wt. 
Hammer    Fall 

INC    FOREMAlr; 
PECTOR 

BIT- 

LS    ENCR. 

I 

.LOCATION      OF      9QRING:                            ^— ^ ...                     1 

epth 
elow 

Casing 
Blows 
per 
foot 

Sampl e 
Depths 

Fronv-To 

slows  per  6" 
on  Sampler 

Prom                       To 

Strata 
Change 

Depth 

FlelO    1 ndenl i f Icat Ion  o'    Soil. 
Remarks  (Incl.   color,    loss  of 
wash   water,    seams    In    rocK,    etc.) 

SAMPLE 

HO. 

Pen 

Dec. 

urfaee 

:    0-6 

«-12     1   12-18 

■   18-34 

n».v. 

16.0' 

Drove  casing   to   16',    see  B-240 

5 

10 

15 

16-17.= 

31 

21 

7^7 

17. S' 

Very   compact   dark  gray   silty   coarse 
to   fine  sand,   wood   fragments,    trace 
organic   odor 

5 

18" 

17.S-1fl 

24 

5A 

6" 

37.0' 

20 

Very  stiff   light  brown  clayey  silt, 

little  coarse   to   fine   sand,    trace 

of  fine  gravel 

Very  stiff  brown-gray  silt,    little 

coarse   to   fine  sand,    little   fine 

gravel 

Very  stiff  brown-gray  silt,    little 
coarse   to   fine  sand  and   fine  gravel 

Trace  of  decomposed  rock  fragments 

32 

IS 

21-23 

25 

31 

47 

90 

f^ 

9/," 

17 

AA 

25 

86 

40 

26-28 

25 

37 

59 

77 
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24" 

■\9 

42 

30 

49 

50 
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31-33 

51 

57 

61 

60 

>, 

74" 

41 

49 

^S 

fifi 
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36-37 
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1?" 

Bottom  of  Hole   37.0' 
Z4. 5 'observation  well   installed  in 

coTTinlprpd    hnrphnip 

-•         GROUND  SURFACE    TO                 FT..U 

0  SS  DRY           w  =  WASHED           C  = 
.    U8=   UMOISTURBED. 

.F. 

.CASINGI 

PIT            A 
V  =   VAN 

tOia*   -     40- 

THEN                     .  ,"cA.SIiC    TO     ..    .       .,  FT. 

CORED           P  = 
BALL    CHECK 

SAUCER          UP  s  UNOUTUREfO,    PISTON 
E   TEST 

proport 

ons  used 

: 

1 1 

•  a*   > 

10<  or 

1  •••, 

?0<,     tna    «0<  -«0< 

HOLE    NO. 

B-24CA. 

1981  BORINGS 
AL  SHINER  TEST  BORING,  INC, 


ATE  START          3/3/91 

ATE  FINISH         3/5/81 

/EIGHT  OF  HAMMER                140 

350 

FIGHT  OF  FALL                            30  ■ 

24" 

GROUND  WATER  OBSERVATION 
DATE  TIME  DEPTH 

Tidal      


AMPLER  0  0 


'Pl--^/B 


YPE  OF  RIG 


B-40 


TEST  BORING  LOG 
AL  SHINER  TEST  BORING,  INC. 


SHEET     1  of      3 


BOX  142 

MELROSE.  MASS  03176 

(8171666-0662 


CLIENT 


Haley   &   Aldrich.    Inc. 


?3»  Main   ^r.rfifit 


Cambridge,    hA 


PROJ    NO 
LOCATION     3yO    Atlantic    Ave 


FILE  NO 


2603 


OFFSET 


GROUND  ELEVATION       l4  -O    BCg. 


HOLE  NO 


101 


CASING  SAMPLER  CORE  BARR 
TYPE  BW  SS 

SIZE  I  D 


'--'2 


1-3/8' 


FIELD  CLASSIFICATION  AND  REMARKS 


wooa  piankinc.  Pier. 


Void, 


I 

Water. 

Note:  Borings  started  at  low  tide. 

— T-Tn^t-'VT -: — 

Loose  to  medium  compact,  black,  medium  to  fine  sand 
little  gravel,  organic  silt  and  miscellaneous  fill. 

Fine  to  coarse,  gray  sand.  Possible  fill. 


Very  stiff,  gray  to  yellow  silty  clay. 


Medium  to  stiff,  gray  silty  clay. 


DRILLER 
HELPER 

SOM   S    £.^r,^^4f:pR 


L .    Knox 


PfOOOflions  used    I'acf        0  10%    lii'lc        '0  20°*-    somp        20  35"'n    and        35  iO°n TOTAL       fOOTAGE 

COHESIONLESS  DENSITY    COHESIVE  CONSISTENCY 


riarK 


SAMPLE  TYPE 

C        Cored   W       Washed 
SS        Sol'i  sooon 


VP       Unriisiufbed  piston 
a         Tp<i  P.n 


0    4  very  loose 

4  10  loose 

10  30  medium  compact 
30  Vl  romoarr 


0  2  very  sotT 

2  4  soft 

4  8  medium  slitt 

8  15  511(1 


'7R  '  ?" 
Eanh  Bonnq — iJrL  if 

Rock  Cotinc) It 


TEST   BORING   LOG 


IN 
I'IfT 


35L 


40 


ITNaTa 
CH«HCI 


33 


39'6" 


45 


_50'_ 


55' 


_60'_ 


49 'G 


CAlmc 

•LOWI 

»00T 


65 


•LOWI 

I  l)«Htl 


T3" 


I3_ 


12 


J^ 


UHPLI 

HUHSIR 


S3 


S4 


S5 


21 


W. 


zr 


lA. 


zr 


QJ. 


AL 


2b: 


22. 


Jiu 


S6 


S7 


2ii    S8 


lAHVLI 

OIPTM 
■amCI 


30' 
32' 


35' 
37' 


40' 
42' 


45' 

|46'6 


55' 
57' 


60' 
62' 


AL  SHINER  TEST  SORING.  INC. 

P.O.  BOX  142 

MELROSE,  MASS.  02176 

(617)665-0852 


NOLI  NO 


101 


Pkt*. 


OF 


FIELD  CLASSIFICATION  AMD  REMANKS 


Very  stiff,  gray  to  yellow  silty  clay. 


Medium  to  stiff,  gray  silty  clay. 


Medium  dense,  yellow  clayey  silt,  little  mediurj-, 
to  fine  sand,  trace  fine  gravel. 


Dense,  gray  coarse  to  fine  sand,  little  silt, 
trace  clay,  (disturbed  sample) 


Very  dense,  gray  silt,  little  gray  clay,  little 
sand,  trace  gravel,  trace  boulders. 


Propofiion*  u««d    troe*  ■  0-10%,  IHtl«  •  10-20%,  i 

,  PO       L.      Knox SAMPLE    TYPE  CnMr^lOWLESS  DENSTPT    CQHESiyE    CONSISTENCY 


'EP 


lark. 


C  >  Cortd      W  :  Woth*d 
SS  -  Split  tpeon 
3   iir.v,.r,s.i.r,  S^\  U«d^'«turMd   pIstM 

LING  iNSPrcTon  _^££££e   QjY':  uMii«^offc«d  thii«««ii 


S  ENGINEER 


0-4 
C- 


2-4  «7l 


'T' 


0-2  vM^y  Mft 


SbjBZt^ACT 


vtrr  coa'ACT 


4-SMOiiNitTirr 
,^.^.tlft 


TOTAL    rOOTAi  I 

76'2" 

Earlh  Bofinq     ^^__ 

Rock  Cofinq   

MOLE    NO        1Q1 


TEST    BORING   LOG 


AL  SHINER  TEST  BORING.  INC. 

P.O.  BOX  142 

MELROSE.  MASS.  02176 

{617)865-0852 


NOLI  MO 


101 


p*et    3    0'     3 


riELO  CLASSIFICATION  AND  REMARKS 


Very  dense,  gray  silt,  little  nray  clay, 
little  sand,  trace  gravel,  trace  boulders. 


Stiff  to  very  stiff,  silty  clay,  little  fine 
sand. 


Very  dense,  gray  fine  sandy  silt,  trace  gravel, 
coarse  to  medium  sand. 


Refusal  at  76'2"   ^^^  ^trv^;^t--f 
-ttH.Ql   Bee, 


LLER 

LPER  , 

ILS  ENGINEER 


L.    Knox 

Mark 


P^ropor1lO>^»  oii»<i:   trae«  =  0- 10  %.  httu  ^  10-20°/,.  »om«  »  20-^^^^!?^5- 50% 


B*a»" 


'ILL^NG  INSPECTOR      '^^°^ 


«^AMPLE    TYPg  rnt»^.«iL£SS  OENSfTT  CQHEaVS   W>^S'5TS^1<;r 
C«C0f«d      W:Woth»<l  0-4  »»»!••••                         SI'S?. 
SS  =  Split  tpoon  i'lfi'**^              „                 2-4  »ft 

^^;T..,  p..  30«S-.* 


Unditiurbad   thinwal) 


V«tT  eS"'»CT 


4-9MoiiMtTir» 
•  -isttiff 


TOTAL   FOOTfti  I 

Rock  Cofinq   _____ 
MOLE    NO         101 


ESTA.RT               3/4/cJl 

E  FINISH             3/5/81 

3HT  OF  HAMMER                 140 

350 

HT  OF  FALL                           30" 

24- 

GROUND  WATER  OBSERVATION 
DATE  TIME  DEPTH 

Tidal 


IPLER  O.D. 


IDl-3/8" 


E  OF  RIG 


n-40 


TEST  BORING  LOG 
AL  SHINER  TEST  BORING,  INC. 


SHEET 


of 


BOX  142 

MELROSE.  MASS  02176 

(617)066-0862 


CLIENT 


Haley  &  Aldrich.  Inc 


238  Main  Street 


PROJ    NO 
LOCATION     390    Atlantic     Avi 


FILE  NO 


gon-^ 


OFFSET 


GROUND  ELEVATION        1 4  .  O    g>C-^ 

(.TOP  o«=    PlCfi.) 


HOLE  NO 


102 


TYPE 


CASING  SAMPLER  CORE  BARR 

BV/ ^S 


SIZE  ID    2-3/8"  1-3/8" 


C  amb r i d ge,    MA 

FIELD  CLASSIFICATION  AND  REMARKS 

wood  Plankings.    Pier. 


Void. 


Soft,  black  fine  sandy  silt,  wood  and  miscellaneous 
fill. 


Very  stiff,  gray  silty  clay. 


Pronoflions  used    Irare         0  10%,  liltip         10?0%.scme         20  35"-..    and         35  W"-" 


=iiLLER        L.    Knox 
ELPER        I'iark 


OIL'v  ENGINEER 


SAMPLE  TYPE 

C        Coied   W        Washed 
SS        Sol"  spoon 
UP        Urvi«iurned  Dision 


TOTAL      FOOTAGE 
COHESIONLESS  DENSITY    COHESIVE  CONSISTENCY  76 '1 

Earth  Bofinq Ti 

Rock   Coring ii 


0    4  verv  loosp 
4  10  loose 
10  30  medium  comoaci 

30  '■/»  tnr^r  h  n 


0    2  verv  so(( 

2    4  sod 

4    8  medium  sli'f 

0,  '-^^  ■  r  'P 


TEST    BORING   LOG 


:ALt 

IN 
ItT 


35'. 


ITlATl 
CHAMCI 


33 


CAIIHC 
^OOT 


40 


45 


_50'_ 


-55  •- 


4  a 


_60«- 


55 


54 


57 


32 


27 


25 


24 


22 


22 


IB 


17 


18 


liL 


18 


17 


17 


16 


17 


22 


21 


21 


68 


45 


tLO»l 

I   INCMtl 


Ttr 


tAM^LI 

Huitaii 


2_ 


e: 


i3 


lA 


J_ii 


.L2 


2n 


_Z£l 


t^ 


Zl 


?1 


3T 


S4 


57 


S9 


OirTM 
**HCI 

32' 


35 
37 


40' 
42' 


50' 
52' 


45' 
47' 


AL  SHINER  TEST  BORING.  INC. 

P.O.  BOX  142 

MELROSE.  MASS.  02176 

(617)665-0652 


NOLI  NO 


102 


PACI 


2      OF    3 


PICLO  CLASSIFICATION  AND  REMARKS 


Very  stiff,  yellow  gray  clay. 


Medium  stiff  to  stiff,  yellow  fray  clay. 


55'6 
57 '6 


Medium  stiff  yellow  gray  clay. 


Very  stiff,  pray  fine  sandy  silt,  little 
coarse  to  fine  clay,  trace  fine  gt'avel. 


SIO 


50' 
62' 


Dense,  clayey  coarse  to  fine  gray  sand,  little 
fine  gravel,  silt,  (sample  disturbed) 


Dense,  gray  clayey  silt,  trace  gravel,  little 
coarse  to  fine  sand. 


^^5^5^^^?^0^ 


TOTAL   FOOTfii  I 

.75 '1" 


Pfopofiion*  m«d    troe*  --  0-10%.  lim*  '  10-20%,  i 

■  CO     L.    Knox  SAMPLE   TYPE  CQt1E:iC?H.Ha  PKNSin  KHEaVS  ';g^1?'^E^^(;T      E..^B<K.n,' 

PER ^±^ SS  =  Split  tpoon  4-Ot«M  i"l  *''.,..»  I    Rock  Cofmq   

.5  ENolNEER QiJUi'l^^     <^P'   Tttt    pit  SO«i«-*»eT  l*S>Vl!  .»iM  MOLE    NO  102 

.tiNG  INSPECTOR UT  =  Undi«lurb«d   thinwsH  50*  *t«T  co«»»ct  So?5Sf4 


TEST    BORING   LOG 


C«LI 


•IfT 


70' 


tT«AT« 
CMANCI 


68 


75 


CAIIMC 
•  LO»t 

rooi 


7G'] 


8a 


85' 


90' 


95' 


LOO 


•k.O«l 

t  IMCNfi 


IT 


zs 


T^ 


T? 


1^ 


1£ 


24 


2^ 


UM^Lf 
HUHMt 


Sll 


S12 


lAM^LI 

OIPTM 
■  AMCI 

65' 
67' 


S13 


70' 
72' 


75' 
76'1 


AL  SHINER  TEST  BORING.  INC. 

P.O.  BOX  142 

MELROSE,  MASS.  02176 

(617)865-0852 


NOLI  HO 


102 


p*ei  3     OF    3 


PtCLO  CLASSIFICATION  ANO  REMARKS 


Dense,  p,ray  clayey  silt,  trace  gravel,  little 
coarse  to  fine  sand. 


Dense,  fine  sandy  silt,  little  clay,  coarse  to 
fine  sand,  trace  gravel,  trace  boulders. 


Refusal  at  76 '1" 


Proporiioni  ui«d    «roe>  =  0-10%,  li»H  -  10 -20 **/!>, 

L.     Knox 


"20-35%,  aim-  35-50%^ 


Lark. 


LER 
PER  , 

.5  ENGINEER 

.LING  INSPECTOR 


SAMPLE    TYPE  COatJ 

C  >  cored      W  I  Wo«h«4 
SS  -  Split  tpoon 
J^  <  Un4ttt 


-joorr 


^^r^p    TP:  TMt  pit  iq^im* 


0-4»w»i*o»«                       0-2»WYtolt  •'"'      "" 

4-Cl«M«  4-1*''     I    Roc»   Cof.n 


TOTAL    FOOTAc  t 

76'1" 

9     


r  COMPACT 


4-  6»ieiu«  tTi)>f 

■  -I&  tnrr 


Rock   Co»n>q    

HOLE    NO     3^q; 
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'Oa, 


'^^; 
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Ofi- 


% 


Oa 


V 


%ry 


<?/• 


^^ 


OBj 


^^/^ 


7370 
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